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Description 



Technical Field 



5 [0001] The present Invention relates to medicines, more particularly, preventives/remedies for voiding disturbance. 
Background Art 

[0002] Lower urinary tract disease Is a generic term for subjective or objective abnormality during a process from 
io storage of urine (urinary storage) to excretion of urine (urination), and is classified into urinary storage disturbance 
(urinary Incontinence, voiding frequency etc.), and voiding disturbance (voiding difficulty, micturition pain, urinary tract 
obstruction etc.). Although lower urinary tract disease is also observed In young people, with progression of an aging 
society, lower urinary tract disease of the elderly, particularly, voiding disturbance, inter alia, voiding difficulty accom- 
panied with benign prostatic hyperplasia has become a great social problem recently. 
is [0003] Urination Is controlled by a peripheral nervous system composed of parasympathetic nerve such as pelvic 
nervei sympathetic nerve such as hypogastric nerve and somatic nerve such as pudic nerve under control of micturition 
center, and It Is suggested that various neurotransmitters (e.g. acetylcholine, noradrenaline, ATP, substance P, neu- 
ropeptide Y etc.) are involved in micturition. 

[0004] As a therapeutic agent for voiding disturbance, in particular, voiding difficulty, a medicine for augmenting a 
20 contractile force of bladder muscle (detrusor muscle), or a medicine for relaxing urethral smooth muscle and alleviating 
urethra resistance is used. As a medicine which acts on bladder muscle and augments its contractile force, a choline 
agonist such as bethanechol, and acetylcholinesterase inhibitor such as distigmine are used. However, for example, 
bethanechol constricts also bladder muscle at a urinary storage stage and damages urinary storage function of bladder 
and, at the same time, has side effects such as lacrlmation, sweating, gastrointestinal disorder, and bellyache and, 
25 therefore, is contra indicated to pregnant woman, digestive ulcer, organic ileus, asthma, and hyperthyroidism. Satis- 
factory medicines have not been found out yet. 

[0005] As an acetylcholinesterase Inhibitor having augmenting action of a bladder muscle contractile force, for ex- 
ample, distigmine and neostigmine are known. Since an acetylcholinesterase Inhibitor potentiates an action of acetyl- 
choline which is released from a pelvic nerve terminal during voiding, It augments the contraction of a bladder muscle 

so during voiding, and is an excellent drug In view of physiological mechanism of voiding. However, for example, while 
distigmine contracts a bladder muscle, it contracts urethral sphincter muscle due to its strong nicotinic action and 
increases urethral resistance, resulting in a deteriorated voiding efficiency and Insufficient clinical effect. Further, a risk 
of high pressure voiding is pointed out. In addition, since neostigmine has short-lasting action, it is not used in therapy 
(see, for example, Non-Patent Document 1). 

35 [0006] As a medicine for relaxing urethra smooth muscle and alleviating urethral resistance, an a 1 receptor antagonist 
such as tamsulosin, prazosin, alfuzosln, naftopldll and urapldll Is used, and It is reported that the antagonist has the 
affect of improving subjective symptom such as residual urine feeling and nocturia. However, the antagonist has an 
antihypertensive effect such as orthostatic hypotension as side effect, and an attention must be paid to therapy. 
[0007] On the other hand, Patent Document 1 discloses an acetylcholinesterase inhibitor used as a preventive or a 

40 therapeutic agent for voiding disturbance (voiding difficulty), and it is reported that a urine flow rate is considerably 
improved by using a combination of an a 1 receptor antagonist and an acetylcholinesterase Inhibitor. However, con- 
comitant use of two agents is not satisfactory in terms of therapy and therapeutic economy considering the burden of 
a patient to which agents are administered and the trouble of compounding and the like, in addition, a possibility that 
exacerbation of side effect and death accident might occur by drug interaction due to concomitant use is pointed out, 

45 and a sufficient attention must be paid thereto. 

[0008] In addition, amine compound having various pharmacological activities are reported as follows: 



(1) Patent Document 2 discloses, for example, compounds of the following formulas, as an acetylcholinesterase 
inhibitor used as a therapeutic for Alzheimer-type dementia. 
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(2) Patent Document 3 discloses, for example, a compound of the following formula, as a o ligand used as a 
therapeutic for central nervous disease. 



Me 

6 

(3) Patent Document 4 discloses, for example, a compound of the following formula, as a synthetic Intermediate 
for a sulfur-containing compound. 

15 O Me 



10 



20 



25 



30 



35 



50 





MeO^^ OMe 



(4) Patent Document 5 discloses, for example, a compound of the following formula, as a derivative of 4-amlnobu- 
tyrophenones used as a tranquilizer. 
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(5) Patent Document 6 discloses, for example, a compound of the following formula, as a compound used as an 
antibacterial agent. 



MeO 

. I R 

40 O^^^ 



MeO^ A N. 

R 



45 (6) Patent Document 7 discloses, for example, a compound of the following formula, as a 5-HT4 receptor ligand. 



a vV — o rr 0Me 



(7) Non-Patent Document 2 discloses, for example, a compound of the following formula, as a 5-HT4 receptor 
55 antagonist. 
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(8) Patent Document 8 discloses, for example, a compound of the following formula, as a compound having ther- 
mogenesls promoting activity and anti-obesity activity. 




(9) Patent Document 9 discloses, for example, a compound of the following formula, as an acetylcholinesterase 
inhibitor. 




(1 0) Patent Document 1 0 discloses, for example, a compound of the following formula, as an acetylcholinesterase 
inhibitor used as a therapeutic for Alzheimer-type dementia. 



<pQ JL ~0 



(11) Patent Document 11 discloses, for example, a compound of the following formula, as an acetylcholinesterase 
inhibitor used as a therapeutic for Alzheimer-type dementia. 



o 



(12) Patent Document 12 discloses, for example, a compound of the following formula, as a compound used as 
a depressor or an antiarrhythmic, 
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(13) Patent Document 13 discloses, for example, a compound of the following formula, as an acetylcholinesterase 
Inhibitor used as a therapeutic for Alzheimer-type dementia. 




(14) Patent Document 14 discloses, for example, a compound of the following formula, as an acetylcholinesterase 
Inhibitor used as a therapeutic for Alzheimer-type dementia. 




0 



(15) Patent Document 15 discloses, for example, a compound having the following formula, as an acetylcholineste- 
rase inhibitor used as a therapeutic for Alzheimer-type dementia. 



O 




O 



(1 6) Patent Document 1 6 discloses, for example, a compound having the following formula, as an acetylcholineste- 
rase inhibitor used as a therapeutic for Alzheimer-type dementia. 




[0009] However, a compound having both of an acetylcholinesterase Inhibitory activity and an a 1 receptor antago- 
nistic activity and effect thereof as a preventive or a therapeutic agent for voiding disturbance (voiding difficulty) have 
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not been reported, suggested or disclosed at all until now. 

[0010] In addition, as a method for assessing a therapeutic agent for voiding disturbance accompanied with benign 
prostatic hyperplasia In vivo, for example, Non-Patent Documents 3 to 5 disclose a method for measuring reduction 
of intraurethral pressure due to drug administration using an animal loaded with phenylephrine. However, this method 

5 is a procedure for observing the change of Intraurethral pressure, and can not measure a urine flow at that time. 

[0011] On the other hand, as a method for assessing an intraurethral (intravesical) pressure and an urine flow at the 
same time, Pressure Flow Study is known. For example, there is a description regarding application of Pressure Flow 
Study to a human in Non-Patent Document 6. In addition, Non-Patent Documents 7 to 9 disclose Pressure Flow Study 
in an experimental animal. However, these Documents do not disclose a case using an animal model loaded with 

10 phenylephrine, and assessment of a therapeutic agent for voiding disturbance accompanied with benign prostatic 
hyperplasia can not be properly carried out. 

[Non-Patent Document 1] 

"Diagnosis and Therapy of Neurogenic Bladder 2 nd edition, Takamlchl Hattori, Kosaku Yasuda, Igakushoin 
15 p. 105-1 06, p. 139 

[No n -Patent Document 2] 

Bloorganlc and Medicinal Chemistry Letters, 1995, vol.5, P.2119-2122 
[Non-Patent Document 3] 

The Journal of Pharmacology and Experimental Therapeutics, 1999, vol.291 , p.81 
20 [Non-Patent Document 4] 

The Journal of Pharmacology and Experimental Therapeutics, 2002. vol.300, p.487 
[Non-Patent Document 5] 

The Journal of Pharmacology and Experimental Therapeutics, 2002. vol.300, p.495 
[No n -Patent Document 6] 

25 The mechanics and hydrodynamics of the lower urinary tract, Medical physical handbooks. Bristol, 1 980 

[Non-Patent Document 7] 

The Journal of Urology, 1995, vol.154, p.580 
[Non-Patent Document 8] 

American Journal of Physiology, 1995, vol.269, p.98 
30 [Non-Patent Document 9] 

Neurourology and Urodynamics, 1996, vol.15, p.513 
[Patent Document 1] 
EP^i 1118322 
[Patent Document 2] 
35 EP-A 562832 

[Patent Document 3] 

WO 95/131 
[Patent Document 4] 
GB 1489080 
40 [Patent Document 5] 

US 4001312 
[Patent Document 6] 
WO 01/25227 
[Patent Document 7] 
45 WO 94/27965 

[Patent Document 8] 
WO 98/46590 
[Patent Document 9] 
JP^ 6-263733 
50 [Patent Document 1 0] 

EP^V 487071 
[Patent Document 11] 

EPA 378207 
[Patent Document 12] 
55 EP-A 30044 

[Patent Document 1 3] 

EP-A 560235 
[Patent Document 1 4] 
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EP~A 567090 
[Patent Document 15] 

EPiA 607664 
[Patent Document 16] 

EP^ 655451 

Disclosure of Invention 

[0012] An object of the present invention is to develop a preventive or a therapeutic agent for voiding disturbance, 
In particular, voiding difficulty which has a higher therapeutic effect and convenience and less side effect, as compared 
with known compounds known to have voiding disturbance therapeutic activity and concomitant use thereof . A further 
object of the present Invention Is to develop a more effective method for assessing In vivo a therapeutic agent for 
voiding disturbance accompanied with benign prostatic hyperplasia. 

[0013] In view of such the circumstances, the present Inventors researched and investigated a new preventive or 
therapeutic agent for voiding disturbance, in particular, voiding difficulty which has a high voiding efficiency and inten- 
sively studied and, as a result, found that amine compounds of a peculiar chemical structure represented by the formula: 



O 

Ar— 6— L— Y 



wherein meanings of respective symbols are as defined later, have unexpectedly both of an acetylcholinesterase in- 
hibitory action and an crt receptor antagonistic action based on its peculiar structure, exhibit an excellent effect of 
Improving the voiding function of the bladder (i.e., effects of Improving urine flow rate and voiding efficiency) and, at 
the same time, unexpectedly have excellent effect of preventing or treating voiding disturbance, In particular, voiding 
difficulty without affecting voiding pressure and blood pressure. In addition, the present inventors found that, upon in 
vivo assessment of these compounds, a therapeutic agent for voiding disturbance accompanied with benign prostatic 
hyperplasia (BPH) can be unexpectedly assessed simply and precisely by applying Pressure Flow Study to an a agonist 
(phenylephrine)-ioaded guinea pigs. Base on these, the present invention was completed. 
[0014] That Is, the present invention relates to: 

[1] a preventive or therapeutic agent for voiding disturbance, which comprises a compound having both of an 
acetylcholinesterase Inhibitory action and an <x1 antagonistic action, 

[2] the agent according to the above-mentioned [1], which comprises a compound having both of an acetylcho- 
linesterase inhibitory action and an a1 antagonistic action represented by the formula: 



Ar— C— L— Y (I) 



wherein Ar represents an optionally condensed 5- or 6-membered aromatic ring group and said aromatic ring 
group may have a substltuent, L represents a spacer having a main chain of 1 to 1 0 of atoms which may have a 
substituent, or may form a ring with Ar, and Y represents an amino group which may have a substltuent or a 
nitrogen-containing heterocyclic group which may have a substltuent, or a salt thereof or a prodrug thereof, 
[3] the agent according to the above-mentioned [2], wherein L is a C 1 . 10 alkylene group which may have a sub- 
stituent, 

[4] the agent according to the above-mentioned [1], which Is a preventive or therapeutic agent for voiding distur- 
bance accompanied with benign prostatic hyperplasia, 

[5] the agent according to the above-mentioned [1], wherein an IC^ value of each of an acetylcholinesterase 

Inhibitory action and an a1 antagonistic action of the compound is a ratio of about 1 :1 00 to about 100:1 , 

[6] the agent according to the above-mentioned [1], wherein an IC^ value of each of an acetylcholinesterase 

inhibitory action and an a1 antagonistic action of the compound is a ratio of about 1 : 1 to about 30:1 , 

[7] the agent according to the above-mentioned [1], which does not exhibit reduction of blood pressure at a dose 

exhibiting an effect of improving urine flow rate, 
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[8] the agent according to the above-mentioned [7], wherein a reduction of blood pressure after administration Is 
within about 10% relative to that before administration at a dose In which a urine flow rate after administration Is 
Improved by about 20% or more relative to that before administration, 

[9] the agent according to the above-mentioned [1], which does not exhibit reduction of blood pressure at a dose 
5 exhibiting an effect of Improving voiding efficiency, 

[10] the agent according to the above-mentioned [9], wherein reduction of blood pressure after administration is 
within about 10% relative to that before administration at a dose that a voiding efficiency after administration is 
improved by about 10% or more relative to that before administration, 

[11] the agent according to the above-mentioned [1], wherein orthostatic hypotension is not accompanied, 
10 [12] a method for preventing or treating voiding disturbance, which comprises administering an effective amount 

of a compound having both of an acetylcholinesterase Inhibitory action and an a1 antagonistic action to a mammal, 
[13] use of a compound having both of an acetylcholinesterase Inhibitory action and an cc1 antagonistic action for 
preparing a preventive or therapeutic agent for voiding disturbance, 
[14] a compound represented by the formula: 

15 




wherein Ar., represents a di- to tetra-cyclic condensed benzene ring group which may have a substituent, L 1 rep- 
25 resents a C 4 . 6 alkylene group which may have a substituent, Lg represents a C 2 . + alkylene group which may have 

a substituent, R represents a hydrogen atom or a hydrocarbon group which may have a substituent, X represents 
a bond, an oxygen atom or NR 1a (wherein R 1a represents a hydrogen atom, a hydrocarbon group which may have 
a substituent, an acyl group or a heterocyclic group which may have a substituent), and Ar 2 represents an aromatic 
ring group which may have a substituent , or Ar 2 and R, or Ar 2 and Lg may link together to form a ring, or a salt 
30 thereof, 

[15] the compound according to the above-mentioned [14] , wherein Ar 1 is a group represented by the formula: 
wherein A ring represents a benzene ring which may have a substituent, B ring represents a homocyclic ring or a 
heterocyclic ring which may have a substituent, one of C ring and D ring represents a heterocyclic ring which may 
have a substituent, the other represents a 5- to 9-rnembered ring which may have a substituent, and at least one 
35 ring of E ring, F ring and G ring represents a heterocyclic ring which may have a substituent and the other rings 

represent a 5- to 9- membered ring which may have a substituent, 

[16] the compound according to the above-mentioned [14], wherein Ar, is a group represented by the formula: 




8 
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Ba A 




BaJ^A 
O 






wherein A ring is as defined above, Ba ring represents a homocyciic ring or a heterocyclic ring which may have a 
substltuent, C" ring and D" ring represent a nitrogen -containing heterocyclic ring which may have a substltuent 
respectively, R 1 and R 1 ' represent a hydrogen atom, a hydrocarbon group which may have a substltuent, an acyl 
group or a heterocyclic group which may have a substltuent respectively, 

[17] the compound according to the above-mentioned [16], wherein A ring represents a benzene ring which may 
have 1 or 2 substituent(s) selected from aminosulfonyl, mono- or di-C^e alkylaminosulfonyl, carbamoyl and mono- 
or dl-C^e alkyl-carbamoyl, Ba ring, C" ring and D" ring may have 1 or 2 substltuent (s) selected from C^. € alkyl, 
C,. 6 alkyl-carbonylamino and C U6 alkylsulfonylarnino, respectively, and R 1 and R r represent (1 ) a hydrogen atom, 
(2) a C t ^ alhcyl group or a C 7 . 16 aralkyl group, each of which may have 1 or 2 sustituent(s) selected from hydroxy 
and C,_ 6 alkoxycarbonyl, or (3) formula -(C=0)-R 2 ', -(C=0)-NR 2 'R3' or -S0 2 R 2 ' [wherein R 2 ' and R 3 ' represent 
hydrogen atom, optionally halogenated a,. 6 alkyl or C 6 . 10 aryl, respectively], 

[18] the compound according to the above-mentioned [14], wherein R is a hydrogen atom or a alkyl group, 
[19] the compound according to the above-mentioned [14], wherein Li is a C4.5 alkylene group, and L2 is a C 2 _3 
alkylene group which may have phenyl, hydroxy or oxo, 

[20] the compound according to the above-mentioned [14], wherein Ar 2 is a C 6 . 10 aryl group or a5- or 6-membered 
aromatic heterocyclic group (optionally condensed wtth a benzene ring) containing 1 to 4 hetero atom(s) selected 
from a nitrogen atom, an oxygen atom and a sulfur atom, each of which may have 1 to 3 substltuent(s) selected 
from halogen, nitro, hydroxy, optionally halogenated C A . 6 alkyl, optionally halogenated C^e alkoxy and aminosul- 
fonyl, 

[21] the compound according to the above-mentioned [14], wherein the ring formed by linking Ar 2 and R together 
is a ring represented by the formula: 
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wherein, p and q represent an integer of 1 to 3, respectively, and H ring represents a benzene ring which may 
have 1 to 3 substituent(s) selected from halogen, hydroxy, optionally halogenated d. 6 alkyl and optionally halo- 
genated C v6 alkoxy, 

and the ring formed by linking Ar 2 and L 2 together Is a ring represented by the formula: 



wherein, r represents an integer of 0 to 2, s represents an integer of 1 to 3 and r+s is an Integer of 2 to 5, and H 
ring represents a benzene ring which may have 1 to 3 substttuents(s) selected from halogen, hydroxy, optionally 
halogenated C,. 6 alkyl and optionally halogenated alkoxy, 
[22] a compound represented by the formula: 



wherein Ar 3 represents a benzimidazole ring group, a quinazoline ring group, a 1 ,4-benzoxazine ring group or a 
tricyclic to tetracyclic condensed benzene ring group, each of which may have a substituent, L3 represents a C 2 ^ 
alkylene group which may have a substituent, and other symbols are as defined above, or a salt thereof, 
[23] the compound according to the above-mentioned [22], wherein Ar 3 is a group represented by the formula: 



wherein A ring is as defined above, and C ring and D" ring represent a nitrogen-containing heterocyclic ring which 
may have a substituent in addition to an oxo group, respectively, 

[24] the compound according to the above-mentioned [22], wherein L 3 Is an ethylene group, Lg is a C 2 _ 3 alkylene 
group which may have phenyl, hydroxy or oxo, and X Is a bond or an oxygen atom, 

[25] the compound according to the above-mentioned [22], wherein Ar 2 is a C 6 . 10 aryl group or a 5- or 6-membered 
aromatic heterocyclic group (optionally condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected 
from a nitrogen atom, an oxygen atom and a sulfur atom, each of which may have 1 to 3 substituent(s) selected 
from halogen, nltro, hydroxy, optionally halogenated C,. 6 alkyl, optionally halogenated C^g alkoxy and amlnosul- 
fonyl, and the ring formed by linking Ar 2 and L2 together is a ring represented by the formula: 





(lb> 
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wherein respective symbols are as definrd above, 
[26] a compound represented by the formula: 




wherein Ar 4 represents a benzene ring group having 1 or 2 substituent(s) selected from aminosulfonyl, mono- or 
di-C^g alkylaminosulfonyl, alkyl-carbonylamtno and alkylsulfonylamino, and optionally further having 1 
to 4 substftuent(s), and the other respective symbols are as defined above, or a salt thereof, 
[27] the compound according to the above-mentioned [26], wherein Ar 4 is a benzene ring group having 1 or 2 
substltuent(s) selected from aminosulfonyl, mono- or di-C,_ 6 alkylaminosulfonyl, C V6 alkyl-carbonylamlno and 
alkylsulfonylamlno, and optionally further having 1 or 2 C-,^ alkoxy(s), L 1 is a C^g alkylene group, L 2 is a C 2 _ 3 
alkylene group optionally having hydroxy or oxo, R is a hydrogen atom or a alkyl group, X is a bond, and Ar 2 
is a C 6 . 10 aryl group or a 5- or 6-membered aromatic heterocyclic group (optionally condensed with a benzene 
ring) containing 1 to 4 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur atom, each of 
which may have 1 to 3 substltuent(s) selected from halogen, nltro, hydroxy, optionally halogenated C,_ s alkyl, 
optionally halogenated C,_ 6 alkoxy and aminosulfonyl, 
[28] a compound represented by the formula: 




wherein n represents an integer of 1 or 2, L 4 represents a C 3 . 5 alkylene group which may have a substltuent, and 
the other respective symbols are as defined above, or a salt thereof, 

[29] the compound according to the above-mentioned [28], wherein R 1 and R 1 ' are a hydrogen atom or an optionally 
halogenated C^ G alkyl group, respectively, is a C 3 ^ alkylene group, L2 is a C 2 ^ alkylene group which may have 
hydroxy or oxo, R Is a hydrogen atom or a alkyl group, X is a bond, and Ar 2 is a C 6 . 10 aryl group or a 5- or 
6-membered aromatic heterocyclic group (optionally condensed with a benzene ring) containing 1 to 4 hetero atom 
(s) selected from a nitrogen atom, an oxygen atom and a sulfur atom, each otwhich may have 1 to 3 substltuent 
(s) selected from halogen, nltro, hydroxy, optionally halogenated C n . 6 alkyl, optionally halogenated C,_ 6 alkoxy and 
aminosulfonyl, 

[30] 8-(5^[2-(2-chlorophenyl)ethyl]amino]pentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-2(1H)-one or a salt 
thereof, 

5-[5-[[2-(2-chlorophenyl)ethyl](methyl)amlno]pentanoyl]-1 ,3-dimethyl-1 ,3-dihydro-2H-benzimldazol-2-one 
or a salt thereof, 

1,3-dimethyi-5-[5-({2-[2-(trffluorom 
2 -one or a salt thereof, 

8-{5-[[2-(2-methoxypheny0ethyl](methyl)amino]pentanoyl}-5,6-dihydro-4H-imidazo[4 f 5,1-ij]quinol 
one or a salt thereof, 

8-{5-[[2-(2-methoxyphenyl)ethyl](methyl)am^ 
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lin-2(1 H)-one or a salt thereof, 

1 >dlmethyl-5-[5-({2-[2-(trmuoro^ 
2-one or a salt thereof , 

8-(5-{[2-(2-chlorophenyl)ethyl]amlno}pentanoyl)-5,6-dlhydro-4H-pyrrolo[3 l 2,1 -IJ]qulnolin-2(1 H)-one or a salt 
thereof, or 

5-(5-{[2-(2-chlorophenyl)ethyl]amlno}pentanoyl)-1 ,3-dimethyl-1 ,3-dihydro-2H-benzimidazol-2-one or a salt 

[3?]Tprodrug of the compound according to any one of the above-mentioned [14], [22], [26] and [28] or a salt 
thereof 

[32] a process for preparing the compound according to the above-mentioned [14], which comprises reacting a 
compound represented by the formula: 



Arf- C-Lr- 2 



wherein Z A represents a leaving group, and the other respective symbols are as defined above, or a salt thereof 
with a compound represented by the formula: 




wherein respective symbols are as defined above, or a salt thereof, 
[33] a process for preparing the compound represented by the formula: 

O 

Arr-S-Lr-Z, 

wherein Z 1 represents a leaving group, and the other respective symbols are as defined above, or a salt thereof, 
which comprises reacting a compound represented by the formula: 

Ar r H 

wherein Ar-, Is as defined above, or a salt thereof with a compound represented by the formula: 



9 

wherein Zq represents a leaving group, and Z 1 and are as defined above, or a salt thereof, 

[34] the process according to the above-mentioned [33], wherein zinc chloride Is used as a catalyst and nltroalkane 

is used as a solvent, 

[35] a medicine comprising the compound according to any one of the above-mentioned [14], [22], [26] and [28], 
or a salt thereof or a prodrug thereof, 

[36] the medicine according to the above-mentioned [35], which is a preventive or therapeutic agent for voiding 
disturbance, 

[37] the medicine according to the above-mentioned [35], which is a preventive or therapeutic agent for voiding 
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disturbance accompanied with benign prostatic hyperplasia, 

[38] the medicine according to the above-mentioned [37], which is a preventive or therapeutic agent for voiding 
disturbance due to detrusor underactivity, 

[39] a method tor preventing or treating voiding disturbance, which comprises administering an effective amount 
5 of the compound according to any one of the above-mentioned [14], [22], [26] and [28] or a salt thereof or a prodrug 

thereof to a mammal, 

[40] use of the compound according to any one of the above-mentioned [14], [22], [26] and [28] or a salt thereof 
or a prodrug thereof for preparing a preventive or therapeutic agent for voiding disturbance, 
[41] a method for screening a compound having an voiding disturbance preventing or treating effect by Pressure 
10 Row Study, which comprises using an animal model loaded with an a agonist, 

[42] the screening method according to the above-mentioned [41 ], wherein the a agonist is phenylephrine, and 
[43] a compound having an voiding disturbance preventing or treating effect obtained by the screening method 
according to the above-mentioned [41], or a salt thereof. 

*5 [0015J Among voiding disturbance, for example, voiding disturbance accompanied with benign prostatic hyperplasia 
is considered to result from compression of urethra by hypertrophled prostate, and functional constriction of prostate 
and urethra due to facilitation of sympathetic nervous system. In therapy thereof, administration of an acetylcholineste- 
rase inhibitor alone, that is, enhancement of a contractile force of bladder muscle (detrusor muscle) in the state of 
obstruction of urethra is at risk of causing high pressure voiding. An a A receptor antagonist is a drug which improves 

zo functional contraction of prostate and urethra, and there Is no risk of high pressure voiding. However, since the antag- 
onist has basically antihypertensive action, side effect such as orthostatic hypotension is accompanied. On the other 
hand, "a compound having both of an acetylcholinesterase inhibitory action and an a n antagonistic action' (hereinafter, 
abbreviated as Compound A In some cases) used in the preventive or therapeutic agent for voiding disturbance of the 
present Invention relaxes urethra smooth muscle and alleviates urethra resistance based on an a 1 antagonistic action 

25 and, at the same time, enhances a contractile force of bladder muscle (detrusor muscle) based on an acetylcholineste- 
rase Inhibitory action. Therefore, the preventive or therapeutic agent for voiding disturbance containing Compound A 
of the present Invention has a smaller risk of high pressure voiding as compared with administration of an acetylcho- 
linesterase Inhibitor alone. In addition, as compared with administration of an a, receptor antagonist alone, effects of 
improving urine flow rate and a voiding efficiency are exhibited at a lower dose and, for this reason, Influence on a 

30 blood pressure is smaller. 

[0016] Then, the advantages of Compound A used in the present invention for "concomitant use therapy" of an a 1 
receptor antagonist and an acetylcholinesterase Inhibitor will be described. Generally, since kinetics of a drug In the 
body differ from drug to drug, an elaborate setting such as administration time, administration timing and the like is 
required In order to obtain optimal effect in "concomitant use therapy". This becomes a burden on a patient to which 

35 a drug is administered and a physician and, at the same time, Increases the trouble of compounding. In addition, 
recently, It has been found that, when drug Interaction Is caused In concomitant use of drugs, there Is a possibility of 
potentiating side effect and death accident may happen in some cases. Therefore, it is necessary to pay a sufficient 
attention to drug interaction In "concomitant use therapy". On the other hand, since the Compound A used in the present 
invention can be administered alone to provide treatment, the burden on a patient to be administered and a physician 

40 and the trouble of compounding can be alleviated and, moreover, there is no risk of drug interaction and, thus, it is 
more preferable In terms of treatment and therapeutic economy as compared with "concomitant use therapy". 
[0017] Regarding an acetylcholinesterase Inhibitory action possessed by Compound A used In the present invention, 
for example, in the after-mentioned in vitro enzyme inhibition test 1 a), an IC S0 value is preferably about 1 u.M or smaller, 
more preferably about 0.5 u.M or smaller. 

45 [0018] In addition, an a, receptor is classified into three kinds of subtypes of oc 1A , cc 1B and a 1D (Pharmacological 
Reviews, 1 995, 47, 267), and It is known that about 70% of an a., receptor is an a 1A subtype In human prostate, and 
contraction of human prostate smooth muscle is controlled by an a 1A subtype (Journal of Urology, 1993, 150, 546; 
Molecular Pharmacology, 1994,45, 703). Regarding an a 1 antagonistic action possessed by Compound A, for example, 
in the after-mentioned in vitro test 1 b), an IC^ value of a 1A receptor binding inhibitory activity is preferably about 1 u.M 

50 or smaller, more preferably about 0.5 u.M or smaller. 

[0019] Regarding the balance of both actions In Compound A, the ratio of IC 50 values of an acetylcholinesterase 
Inhibitory action and an a 1 (cu, A ) antagonistic action In an in vitro test is preferably, for example, about 1:1000 to about 
1 000:1 , more preferably about 1 :1 00 to about 1 00:1 , further more preferably about 1 :20 to about 20:1 . A compound 
having a stronger cc, antagonistic action of both actions is preferred, and examples thereof include a compound having 

55 a ratio of IC^ values of an acetylcholinesterase inhibitory action and an a 1 antagonistic action of about 1 :1 to about 
30:1 . The balance of both actions can be more precisely assessed by an in vivo test. Specifically, in a test 2 described 
later, it is preferable that a voiding pressure is not Influenced (a voiding pressure is not increased), effects of improving 
a urine flow rate and a voiding efficiency are exhibited (a urine flow rate after administration Is Improved by about 20% 
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or more as compared with before administration, and a voiding efficiency after administration is improved by about 
10% or more as compared with before administration) and a blood pressure Is not Influenced at a dose exhibiting 
Improving effects (reduction In a blood pressure after administration Is within about 10% relative to before administra- 
tion). 

[0020] As Compound A used in the present invention, compounds having any molecular structure may be used as 
far as they are a compound having both of an acetylcholinesterase Inhibitory action and an cu, antagonistic action by 
itself. Inter alia, preferred is an amine compound in which a hydrogen atom of ammonia is substituted with a hydrocarbon 
group. More preferred are a primary amine compound, a secondary amine compound, and a tertiary amine compound. 
[0021 ] Compound A used In the present invention include a compound which is converted Into a compound having 
both of an acetylcholinesterase inhibitory action and an a 1 antagonistic action by converting into a salt, and a compound 
which is converted Into a compound having both of an acetylcholinesterase Inhibitory action and an a 1 antagonistic 
action by a reaction with an enzyme or gastric acid under the physiological conditions in a living body, such as a salt 
and a prodrug of Compounds (I), (la), (lb), (Ic) and (Id) described later. 
[0022] Specifically, the following compound Is preferred. 
[0023] A compound represented by the formula: 



Ar — C — L — Y (I) 



wherein Ar represents an optionally condensed 5- or 6-membered aromatic ring group and said aromatic ring group 
may have a substituent, L represents a spacer having a main chain of 1 to 1 0 atoms which may have a substituent, or 
may form a ring between Ar, and Y represents an amino group which may have a substituent or a nitrogen-containing 
heterocyclic ring which may have a substituent (hereinafter, abbreviated as Compound (I) in some cases), or a salt 
thereof. 

[0024] In the aforementioned formula, examples of the "substituent" in "represents an optionally condensed 5-or 
6-membered aromatic ring group and said aromatic ring group may have a substituent" represented by Ar include (I) 
an optionally halogenated lower alkyl group, (ii) a halogen atom (e.g. fluoro, chloro, bromo, iodo etc.), (HI) a lower 
alkylenedioxy group (e.g. C,. 3 alkylenedioxy group such as methylenedioxy, ethylenedioxy etc.), (iv) a nitro group, (v) 
a cyano group, (vi) a hydroxy group, (vii) an optionally halogenated lower alkoxy group, (viii) a cycloalkyl group (e.g. 
C3-6 cycloalkyl group such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl etc.), (ix) an optionally halogenated lower 
alkylthio group, (x) an amino group, (xi) a mono-lower alkylamlno group (e.g. mono-C,. 6 alkylamino group such as 
methylamino, ethyiamlno, propylamine etc.), (xll) a dl-lower alkylamlno group (e.g. di-a,_ 6 alkylamino group such as 
dimethylamlno, diethylamlno etc.), (xlll) a 5- to 7-membered cyclic amino group (e.g. 5- to 7-membered cyclic amino 
group which may have 1 to 3 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur atom in 
addition to one nitrogen atom (e.g. 1-pyrrolldinyl, piperidlno, 1-piperazinyi, morpholino, thlomorphollno etc.) etc.), (xiv) 
a lower alkyl-carbonylamlno group (e.g. C^s alkyl-carbonyl amino group such as acetylamino, propionylamlno, butyr- 
ylamlno etc.), (xv) a lower alkylsutfonylamino group (e.g. C,^ alkylsulfonylamino group such as methylsutfonylamlno, 
ethylsulfonylamino, propyisulfonylamino etc.), (xvi) a lower alkoxy-carbonyl group (e.g. C^ 6 alkoxy-carbonyl group 
such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl etc.), (xvii) a carboxy group, (xviil) a 
lower alkyl-carbonyl group (e.g. C^. s alkyl-carbonyl group such as methylcarbonyl, ethylcarbonyl, butylcarbonyl etc.), 
(xix) acycloalkyl-carbonyl group (e.g. C 3 . s cycloalkyl-carbonyl group such as cyclopropylcarbonyl, cyclobutylcarbonyl, 
cyclopentylcarbonyl, cyclohexylcarbonyl etc.), (xx) a carbamoyl group, a thiocarbamoyl group, (xxl) a mono-lower alkyl- 
carbamoyl group (e.g. mono-C^ alkylcarbamoyl group such as methyicarbamoyl, ethylcarbamoyl, propylcarbamoyl, 
butylcarbamoyl etc.), (xxil) a di-lower alkyl-carbamoyl group (e.g. dl-C^ alky I -carbamoyl group such as diethylcar- 
bamoyl, di butylcarbamoyl etc.), (xxlil) a lower alkylsulfonyl group (e.g. C V6 alkylsulfonyl group such as methylsulfonyl, 
ethylsulfonyl, propylsutfonyl etc.), (xxiv) a cycloalkylsulfonyl group (e.g. C^ cycloalkylsulfonyl such as cyclopentylsul- 
fonyl, cyclohexylsulfonyl etc.). (xxv) a phenyl group, (xxvi) a naphthyl group, (xxvii) a mono-phenyl-lower alkyl group 
(e.g. mono-phenyl-C^e alkyl group such as benzyl, phenylethyl etc.), (xxvlll) a dl-phenyl-lower alkyl group (e.g. dl- 
phenyl-C^e alkyl group such as diphenylmethyl, diphenylethyl etc.), (xxix) a mono-phenyl-lower alkyl-carbonyloxy 
group (e.g. mono-phenyl-C^ alkyl-carbonyloxy group such as phenylmethylcarbonyloxy, phenylethylcarbonyloxy 
etc.), (xxx) a dl-phenyl-lower alkyl-carbonyloxy group (e.g. di-phenyl-C^ alkyl-carbonyloxy group such as dlphenyl- 
methylcarbonyloxy, diphenylethyicarbonyloxy etc.), (xxxi)a phenoxy group, (xxxii) a mono-phenyl-lower alkyl-carbonyl 
group (e.g. mono-phenyl-C^g alkyl-carbonyl group such as phenylmethylcarbonyl, phenylethylcarbonyl etc.), (xxxiii) 
a dl-phenyl-lower alkyl-carbonyl group (e.g. di-phenyl-C^e alkyl-carbonyl group such as dlphenylmethylcarbonyl, 
diphenylethylcarbonyl etc.), (xxxiv) a benzoyl group, (xxxv) a phenoxycarbonyl group, (xxxvl) a phenyl-lower alkyl- 
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carbamoyl group (e.g. phenyl-C^ alkyl-carbamoyl group such as phenyl-methylcarbamoyl, phenyl-ethylcarbarnoyl 
etc.), (xxxvll) a phenylcarbamoyl group, (xxxvlll) a phenyl-lower alkyl-carbonylamlno group (e.g. phenyl-C^ alkyl- 
carbonylamlno group such as phenylmethylcarbonyt amino, phenyhethytearbonylamino etc.), (xxxlx) a phenyl-lower 
aikylamino group (e.g. phenyl-C^ alkylamino group such as phenyl-methytamino, phenyl-ethylamino etc.), (xxxx) a 
phenyl-lower alkylsulfony! group (e.g. phenyl-C^ alkylsulfonyl group such as phenylmethylsulfonyl, phenyl-ethylsul- 
fonyl etc.), (xxxxl) a phenylsulfonyl group, (xxxxii) a phenyl-lower alkylsulfinyl group (e.g. phenyl-C.,^ alkylsulfinyl group 
such as phenylmethylsutfinyl, phenyl-ethylsultinyl etc.), (xxxxiii) a phenyl-lower alkylsulfonylamino group (e.g. phe- 
nyl-C,^ alkylsulfonylamino group such as phenyl-methylsulfonylamino, phenyl-ethylsulfonylamlno etc.), (xxxxiv) a phe- 
nylsulfonylamlno group, (xxxxv) a 5- to 7-membered cyclic amino-carbonyl group (e.g. 5- to 7-membered cyclic amino- 
carbonyl group which may have 1 to 3 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur 
atom In addition to one nitrogen atom (e.g. (1-pyrrolldInyl)carbonyl, piperidlnocartoonyl, (1-plperazlnyl)carbonyl, mor- 
phollnocarbonyl, thiomorphollnocarbonyl group etc.) etc.), (xxxxvl) an aminosuffonyl group, (xxxxvll) a mono-lower 
alkylaminosulfonyl group (e.g. mono-C^g alkylaminosulfony! group such as methylaminosulfonyl, ethylaminosulfonyl, 
propylaminosutfonyl, butylamlnosulfonyl etc.), (xxxxvlll) a dl-lower alkylamlnosulfonyl group (e.g. dl-C-,^ alkylamino- 
sultonyl group such as dlethylamlnosulfonyl, dibutylamlnosulfonyl etc.), (xxxxlx) a 5- to 7-membered cyclic amino- 
sulfonyl group (e.g. 5- to 7-membered cyclic amlno-sulfonyl group which may have 1 to 3 hetero atom(s) selected from 
a nitrogen atom, an oxygen atom and a sulfur atom in addition to one nitrogen atom (e.g. (l-pyrTolidlnyl)sulfonyl, 
plperldinosulfonyl, (1-plperazlnyl)surfonyl, morphollnosulfonyl, thlomorphollnosulfonyl group etc.), (xxxxx) an aminoc- 
arbonyloxy group, (xxxxxl) a mono-lower alkylaminocarbonyloxy group (e.g. mono-C^g alkylaminocarbonyloxy group 
such as methylamlnocarbonyloxy, ethylaminocarbonyloxy, propylamlnocarbonyloxy etc.), (xxxxxil) a dl-lower alkylami- 
nocarbonyloxy group (e.g. dl-C^ alkylaminocarbonyloxy group such as dimethylamlnocarbonyloxy, diethylaminocar- 
bonyloxy etc.) and (xxxxxlll) a 5- to 7-membered cyclic amlno-carbonyloxy group (e.g. 5- to 7-membered cyclic amlno- 
carbonyloxy group which may have 1 to 3 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur 
atom in addition to one nitrogen atom (e.g. (l-pyrrolidinyl)carbonyloxy, plperldinocarbonyloxy, (l-piperazlnyl)carbony- 
loxy, morpholinocarbonyloxy, thiomorphollnocarbonyloxy group etc.) etc.) (the phenyl group moiety in phenyl group, 
naphthyl group, mono-phenyl -lower alkyl group, dl-phenyl-lower alkyl group, mono-phenyl-lower alkyl-carbonyloxy 
group, dl-phenyl-lower alkyl-carbonyloxy group, phenoxy group, mono-phenyl-lower alkyl-carbonyl group, dl-phenyl- 
lower alkyl-carbonyl group, benzoyl group, phenoxycarbonyl group, phenyl-lower alkyl-carbamoyl group, phenylcar- 
bamoyl group, phenyl-lower alkyl-carbonylamlno group, phenyl-lower alkylamino group, phenyl-lower alkylsulfonyl 
group, phenylsulfonyl group, phenyl-lower alkylsulfinyl group, phenyl-lower alkylsulfonylamino group and phenylsulfo- 
nylamino group of the aforementioned (xxv) to (xxxxiv) may further have 1 to 4 substituent(s) selected from, for example, 
a lower alkyl group (e.g. C^g alkyl such as methyl, ethyl, propyl, Isopropyl, butyl, sec-butyl, tert-butyl, pentyl, hexyl 
etc.), a lower alkoxy group (e.g. C,. 6 alkoxy such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec- 
butoxy, tert-butoxy etc.), a halogen atom (e.g. chloro, bromo, iodo etc.), a hydroxy group, a benzyloxy group, an amino 
group, a mono-lower alkylamino group (e.g. mono-C^ alkylamino such as methylamlno, ethylamlno, propylamine 
etc.), a dl-lower alkylamino group (e.g. dl-C^ alkylamino such as dlmethylamlno, dlethylamlno etc.), a nitro group, a 
lower alkyl-carbonyl group (e.g. C A _ 6 alkyl-carbonyl such as methylcarbonyl, ethylcarbonyl, butylcarbonyi etc.), and a 
benzoyl group). 

[0025] The "optionally condensed 5-or 6-membered aromatic ring group" represented by Ar may have 1 to 4, pref- 
erably 1 or 2 of these substltuent(s) of (i) to (xxxxxlll). 

[0026] Examples of the above-mentioned "optionally halogenated lower alkyl group" include a lower alkyl group (e. 
g. C^e alkyl group such as methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl, hexyl etc.) which may 
have 1 to 3 halogen atom(s) (e.g. chloro, bromo, iodo, etc.), specifically, methyl, chloromethyl, difluoromethyl, trichlo- 
romethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, propyl, 3,3, 3-trif I uoro propyl, isopropyl, butyl, 4,4,4-tri- 
fluorobutyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 5,5,5-trifluoropentyl, hexyl, and 6,6,6-trifluoro- 
hexyl. 

[0027] Examples of the above-mentioned "optionally halogenated lower alkoxy group" include a lower alkoxy group 
(e.g. C^e alkoxy group such as methoxy, ethoxy, propoxy, Isopropxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy etc.) 
which may have 1 to 3 halogen atom(s) (e.g. chloro, bromo, iodo etc.), specifically, methoxy, difiuoro methoxy, trifluor- 
omethoxy, ethoxy, 2,2.2-trifluoroethoxy, propoxy, isopropoxy, butoxy, 4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy, 
pentyloxy, and hexyloxy. 

[0028] Examples of the above-mentioned "optionally halogenated lower alkylthlo group" Include a lower alkylthlo 
group (e.g. C,, G alkylthlo group such as methylthlo, ethylthio, propylthio, Isopropylthlo, butylthlo, isobutylthlo, sec- 
butylthlo, tert-butylthio etc.) which may have 1 to 3 halogen atom(s) (e.g. chloro, bromo, iodo etc.), specifically, meth- 
ylthio, difluoromethylthio, trifluoromethylthio, ethylthio, propylthio, isopropylthio, butylthio, 4,4,4-trifluorobutylthio, iso- 
butylthio, sec-butylthio, tert-butylthio, pentylthio, and hexylthio. 

[0029] Preferable examples of the "substltuent" In the "represents an optionally condensed 5-or 6-membered aro- 
matic ring group and said aromatic ring group may have a substltuent" Include (I) an amino group, (li) a mono-lower 
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alkylamino group (e.g. mono-C^ alkylamlno group such as methylamino, ethylamino, propylamlno etc.), (Ill) a di-lower 
alkylamlno group (e.g. dl-C^ alkylamlno group such as dim ethylamino, dlethylamino etc.), (iv) a 5- to 7-membered 
cyclic amino group which may have 1 to 3 hetero atom(s) selected from a nitrogen atom, an oxygen atom and sulfur 
atom In addition to one nitrogen atom (e.g. 1-pyrrolidlnyl, plperldlno, 1-piperazlnyl, morpholino, thlomorpholino etc.), 
(v) a lower alkyKarbonylamlno group (e.g. alkyl-carbonylamino group such as acetylamlno, proplonylamlno, bu- 
tyrylamlno etc.), (vl) a lower alkylsulfonylamlno group (e.g. alkylsulfonylamlno group such as methylsutfonylamino, 
ethylsulfonylamino, propylsulfonylamino etc.), (vii) a phenyl-lower alkylamino (e.g. phenyl-C^e alkylamino such as 
phenyl-methylamtno, phenyl-ethylamino etc.), (viil) a phenyl-lower alkylsulfonylamlno group (e.g. phenyl-C^ alkylsul- 
fonylamlno group such as phenyl-methylsulfonylamlno, phenyl-ethylsulfonylamino etc.), (be) a phenylsulfonylamino, 
(x) a halogen atom (e.g. fluoro, chloro etc.), (xl) an optionally halogenated lower alkyl group, (e.g. methyl, ethyl, iso- 
propyl tert-butyl,trtfluoromethyl etc.), (xll) an optionally halogenated lower alkoxy group (e.g. methoxy, ethoxy, Isopro- 
poxy tert-butoxy, trlf luoromethoxy etc.), (xlll) an amlnosulfonyl group, (xlv) a mono-lower alkylamlnosulfonyl group (e. 
g mono-C, 6 alkylamlnosulfonyl group such as methylaminosulfonyl, ethylaminosulfonyl, propyl ami nosu If onyl, 
butylaminosutfonyl etc.), (xv) a di -lower alkylamlnosulfonyl group (e.g. di-C^ alkylamlnosulfonyl group such as dl- 
ethylaminosulfonyl, dlbutylamlnosulfonyl etc.), (xvl) a carbamoyl group, (xvll) a mono-lower alkyl-carbamoyl group (e. 
g mono-C 1 B alkyl carbamoyl group such as methylcarbamoyl, ethy (carbamoyl, propylcarbamoyl, butylcarbamoyl etc.), 
and (xvlll) a dl-lower alkyl-carbamoyl group (e.g. di-C^e alkyl-carbamoyl group such as diethy (carbamoyl, dibutylcar- 
bamoyl etc ) Particularly, a dl-lower alkylamlno group (e.g. di-C^ alkylamlno group such as dlmethylamlno, diethyl- 
amino etc ) a 5- to 7-membered cyclic amino group which may have 1 to 3 hetero atom(s) selected from a nitrogen 
atom an oxygen atom and a sulfur atom in addition to one nitrogen atom (e.g. 1 -pyrrolidinyl, plperldlno, 1 -piperazinyl, 
morpholino, thlomorpholino etc.), an optionally halogenated lower alkoxy group (e.g. methoxy, ethoxy, Isopropoxy, tert- 
butoxy trifluoromethoxy etc.), an amlnosulfonyl group, a mono-lower alkylamlnosulfonyl group (e.g. mono-C^ 
alkylamlnosulfonyl group such as methylaminosulfonyl, ethylaminosulfonyl, propylamines ulfonyl, butylaminosutfonyl 
etc ) a di-lower alkyl-aminosulfonyl group (e.g. di-C^ alkylamlnosulfonyl group such as dlethylaminosulfonyl, dlb- 
utylaminosulfonyl etc.), a carbamoyl group, a mono-lower alkyl-carbamoyl group (e.g. mono-C^ alkyl-carbamoyl group 
such as methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, butylcarbamoyl etc.), and a di-lower alkyl-carbamoyl 
group (e g. di-Ci 6 alkyl-carbamoyl group such as dlethylcarbamoyl, dlbutylcarbamoyl etc.) are preferred. 
[0030] Examples of the "5-or 6-membered aromatic ring group" in the "optionally condensed 5- or 6-membered ar- 
omatic ring group "represented by Ar include a phenyl group (benzene ring group), and a 5- or 6-membered aromatic 
heterocyclic group. 

[0031] Examples of the "5- or 6-membered aromatic heterocyclic group" include 5- or 6-membered aromatic hete- 
rocyclic groups containing 1 or more (e.g. 1 to 3) hetero atom(s) selected from a nitrogen atom, a sulfur atom and an 
oxygen atom in addition to carbon atoms. Specific examples Include thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, thia- 
zolyl, isothlazolyl, oxazolyl, isooxazolyl, pyrldyl, pyrazinyl, pyrlmldlnyl, pyridazlnyl, oxadiazolyl, thladiazolyl, and fura- 

[0032] When the "5- or 6-membered aromatic ring group" In the "optionally condensed 5- or 6-membered aromatic 
ring group" represented by Ar is, for example, "a phenyl group which may have a substituent", examples of condensing 
of the "phenyl group" include: 

(a) the case where the phenyl group is condensed with a monocyclic homocyclic ring or heterocyclic ring, which 
may have a substltuent, 

(b) the case where the phenyl group is condensed with a dicyclic homocyclic ring or heterocyclic ring, which may 
have a substituent, or is condensed with two same or different monocyclic homocyclic rings or heterocyclic rings, 

fcTthe case where the phenyl group Is condensed with a tricyclic homocyclic ring or heterocyclic ring which may 
have a substituent. 

[0033] Examples of the case where a phenyl group in the "optionally condensed phenyl group, and said phenyl group 
may have a substituent" of the above-mentioned (a) is condensed with a monocyclic homocyclic ring or heterocyclic 
ring include a group represented by the formula: 




wherein A ring represents a benzene ring which may have a substituent, and B ring represents a homocyclic ring or a 
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heterocyclic ring which may have a substituent. 

[0034] Examples of a substituent of A ring include the aforementioned "substituents" of the "optionally condensed 5 
or 6-membered aromatic ring group" represented by Ar, and the number of substttuent(s) Is 1 to 3. 
[0035] Examples of the "homocyclic ring" In the "homocyclic ring which may have a substituent" represented by B 
ring include 5- to 9-membered carbocyclic rings (e.g. benzene, cyclopentane, cyclopentene, cyclohexane, cyclohex- 
ene, cyclohexadiene, cyclo heptane, cycloheptene, cycloheptadlene etc.). 

[0036] Examples of the "heterocyclic ring" in the "heterocyclic ring which may have a substituent" represented by B 
ring include 4- to 14-membered (preferably 5- to 9-membered) aromatic or non-aromatic heterocyclic rings containing 
1 to 4 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur atom. Specific examples Include 
pyridine, pyrazine, pyrimidine, Imidazole, furan, thiophen, dihydropyrldine, diazepine, oxazepine, pyrrolidine, piperid- 
Ine, hexamethylenelmlne, heptamethylenelmlne, tetrahydrofuran, tetrahydropyran, 1 ,4-dloxane, plperazlne, homopl- 
perazlne, tetrahydrooxazeplne, morphollne, thlomorphollne, pyrrole, pyrazole, 1 ,2,3-trlazole, oxazole, oxazolidlne, thl- 
azoie, thiazolidine, thiadiazolidine, thiadiazinone, isoxazole, imidazoline, imidazolidine, and hexahydropyrimidine. 
Among them, 5- to 9-membered non-aromatic heterocyclic rings containing one hetero atom or the same or different 
two hetero atoms (e.g. pyrrolidine, piperidine, hexamethyleneimine, heptamethylenelmlne, tetrahydrofuran, tetrahy- 
dropyran, 1,4-dioxane, piperazine, homopiperazlne, tetrahydrooxazeplne, morpholine, thiomorpholine, imidazoline, 
thiadiazolidine, thiadiazinone, imidazolidine, hexahydropyrimidine etc.) are preferable. In particular, (1 ) a non-aromatic 
heterocyclic ring containing one hetero atom selected from a nitrogen atom, an oxygen atom and a sulfur atom, and 
(2) a non-aromatic heterocyclic ring containing one nitrogen atom and one hetero atom selected from a nitrogen atom, 
an oxygen atom and a sulfur atom are preferable. 

[0037] As the "substituent" in the "homocyclic ring or heterocyclic ring which may have a substituent" represented 
by B ring, for example, 1 to 5 selected from (I) a halogen atom (e.g. fiuoro, chloro, bromo, iodo etc.), (II) a nitro group, 
(iii) a cyano group, (iv) an oxo group, (v) a hydroxy group, (vi) a lower alkyl group (e.g. C v6 alkyl group such as methyl, 
ethyl, propyl, isopropyl, butyl, Isobutyl, tert-butyl, sec-butyl etc.), (vii) a lower alkoxy group (e.g. alkoxy group such 
as methoxy, ethoxy, propyloxy, isopropyloxy, butyloxy etc.), (viii) a lower alkylthio group (e.g. C^e alkylthio group such 
as methylthlo, ethyfthio, propylthlo etc.), (Ix) an amino group, (x) a mono-lower alkylamlno group (e.g. mono-a,^ 
alkylamlno group such as methylamlno, ethylamlno, propylamlno etc.), (xl) a dl-lower alkylamlno group (e.g. dl-C^ 
alkylamlno group such as dimethylamino, diethylamino etc.), (xii) a 5- to 7-membered cyclic amino group which may 
have 1 to 3 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur atom in addition to carbon 
atoms and one nitrogen atom (e.g. 1-pyrrolidinyl, piperidino, 1-piperazinyl, morpholino, thiomorphoiino etc.), (xiii) a 
lower alkyl-carbonylamino group (e.g. 0^. 6 alkyl-carbonyl amino group such as acetylamino, propionylamino, butyr- 
ylamino etc.), (xiv) a lower alkylsulfonylamino group (e.g. a,. 6 alkylsulfonylamino group such as methylsuifonylamino, 
ethylsulfonylamlno etc.), (xv) a lower alkoxy-carbonyl group (e.g. C 1<€ alkoxy-carbonyl group such as methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl etc.), (xvl) a carboxy group, (xvil) a lower alkylcarbonyl group (e.g. alkyl-carbonyl 
group such as methylcarbonyl, ethylcarbonyl, propylcarbonyl etc.), (xvlll) a carbamoyl group, (xlx) a mono-lower alkyl- 
carbamoyl group (e.g. mono-C^ alkyl -carbamoyl group such as methylcarbamoyl, ethylcarbamoyl etc.), (xx) a dl- 
lower alkylcarbamoyl group (e.g. di-C 1 . 6 alkyl-carbamoyl group such as dimethylcarbamoyl, diethylcarbamoyl etc.), 

(xxi) a lower alkylsulfonyl group (e.g. C-,^ alkylsulfonyl group such as methylsulfonyl, ethylsulfonyl, propylsulfonyl etc.), 

(xxii) an aminosulfonyl group, (xxlli) a mono-lower alkylaminosulfonyl group (e.g. mono-C-,.6 alkyl-aminosulfonyl group 
such as methylaminosulfonyl, ethylaminosulfonyl etc.), and (xxiv) a di-lower alkylaminosulfonyl group (e.g. dl-O,^ alkyl- 
aminosulfonyl group such as dimethylaminosuifonyl, diethylamlnosulfonyl etc.) are used. Inter alia, an oxo group, and 
a lower alkyl group (e.g. C-,^ alkyl group such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, sec-butyl 
etc.) are preferable. An oxo group, a C^. e alkyl group, a C^. G alkyl-carbonylamino group and a alkylsulfonylamino 
group are particularly preferred. 

[0038] When B ring has a nitrogen atom in the ring, for example, the B ring may have a group represented by the 
formula: 

>N-R 1 

wherein R 1 represents a hydrogen atom, a hydrocarbon group which may have a substituent, an acyl group, or a 
heterocyclic group which may have a substituent, in the ring. Further, the B ring may have 1 to 3 of the aforementioned 
substttuents (I) to (xxlv). 

[0039] The "hydrocarbon group" in the "hydrocarbon group which may have a substituent" represented by R 1 rep- 
resents a group obtained by removing one hydrogen atom from a hydrocarbon compound, and examples thereof include 
thefollowing alkyl group, alkenyl group, alkynyl group, cycloalkyl group, aryl group, and aralkyl group, and a combination 
thereof. Among them, C A . i6 hydrocarbon groups are preferred. 
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(1) Alkyl group (e.g. C,. e alkyl group such as methyl, ethyl, propyl, isopropyl, butyl, Isobutyl, tert-butyl, sec-butyl, 
pentyl, hexyl etc.) 

(2) Alkenyl group (e.g. C 2 . 6 alkenyl group such as vinyl, allyl, isopropenyl, butenyl, Isobutenyl, sec-butenyl etc.) 

(3) Alkynyl group (e.g. C 2 . 6 alkynyl group such as propargyl, ethynyl, butynyl, 1-hexynyl etc.) 

(4) Cycloalkyl group (e.g. cycloalkyl group such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl etc.) 

(5) Cross-linked cyclic lower saturated hydrocarbon group (e.g. cross-linked cyclic C e _ 14 saturated hydrocarbon 
group such as bicyclo[3.2.1]oct-2-yl, bicyclo[3.3.1]non-2-yl, and adamantan-1 -yl etc.) 

(6) Aryl group (e.g. C 6 . 14 aryl group such as phenyl, 1-naphthyl, 2-naphthyl, biphenyl, 2-indenyl, 2-anthryl etc., 
preferably phenyl group) 

(7) Aralkyl group (e.g. C 7 . 16 aralkyl group such as phenyl-C^o alkyl such as benzyl, phenylethyl, phenylpropyl, 
phenylbutyl, phenylpentyl, phenylhexyl etc.; naphthyl-C|_ 6 alkyl such as cc-naphthylmethyl; diphenyl-C^ alkyl such 
as dlphenylmethyl, dlphenylethyl etc.) 

(8) Aryl-alkenyl group (e.g. C 6 . 14 aryl-C 2 _ 12 alkenyl group such as phenyl-C 2 . 12 alkenyl such as styryl, cinnamyl, 
4-phenyl-2-butenyl, 4-phenyl -2- butenyl etc.) 

(9) Aryl-C 2 . 12 alkynyl group (e.g. aryl-C 2 . 12 alkynyl group such as phenyl-C 2 . 12 alkynyl such as phenylethynyl , 
3-phenyl-2-propynyl, 3-phenyl-1-propynyl etc.) 

(10) Cycloalkyl-alkyl group (e.g. C 3 . 7 cycloalkyl-C^g alkyl group such as cyclopropylmethyl, cyclobutyl methyl, cy- 
clop entylmethyl, cyclohexylmethyl, cycloheptylmethyl, cyclopropylethyl, cyclobutylethyl, cyclopentylethyl, cy- 
clohexylethyl, cycloheptylethyl, cyclopropylpropyl, cyclobutylpropyl, cyclopentylpropyl, cyclohexylpropyl, cy- 
cloheptylpropyl, cyclopropylbutyl, cyclobutylbutyl, cyclopentylbutyl, cyclohexylbutyl, cycloheptylbutyl, cyclopro- 
pylpentyl, cyclobutylpentyl, cyclopentylpentyl, cyclohexyl pentyl, cycloheptylpentyl, cyclopropylhexyl, cyclobutyl- 
hexyl, cyclopentyl hexyl, cyclohexyl hexyl etc.) 

(11) Aryl-aryl-C^-io alkyl group (e.g. biphenylmethyl, blphenylethyl etc.) 

[0040] Preferable examples of the "hydrocarbon group" in the "hydrocarbon group which may have a substituent" 
represented by R 1 Include a C^e alkyl group, a C 3 ^ cycloalkyl group, and a C 7 . 16 aralkyl group. More preferred Is a 
C 7 . 10 aralkyl group (e.g. phenyl-C^ alkyl such as benzyl, phenylethyl, phenylpropyl etc.). 

[0041] Examples of the "substituent" in the "hydrocarbon group which may have a substituent" represented by R 1 
include 1 to 5 (preferably 1 to 3) selected from (I) a halogen atom (e.g. fluoro, chloro, bromo, iodo etc.), (N) a nitro 
group, (Hi) a cyano group, (iv) an oxo group, (v) a hydroxy group, (vi) an optionally halogenated lower (C 1 . 6 )alkyl group, 
(vii) an optionally halogenated lower (G 1 _ 6 )alkoxy group, (viii) an optionally halogenated lower (C^alkylthio group, 
(ix) an amino group, (x) a mono-lower alkylamino group (e.g. mono-C^ alkylamino group such as methylamino, ethyl- 
amino, propylamine etc.), (xi) a di-lower alkylamino group (e.g. di-C^g alkylamino group such as dimethylamino, dl- 
ethylamino etc.), (xii) a 5- to 7-membered cyclic amino group which may have 1 to 3 hetero atom(s) selected from a 
nitrogen atom, an oxygen atom and a sulfur atom in addition to carbon atoms and one nitrogen atom (e.g. 1 -pyrrolldlnyl, 
plperldino, 1-plperazlnyl, morphollno, thlomorphollno etc.), (xlll) a lower alkyl-carbonylamlno group (e.g, 0^ B alkyl- 
carbonylamino group such as acetylamino, propionylamino, butyrylamino etc.), (xiv) a lower alkylsulfonylamino group 
(e.g. Cj ^alkylsulfonylamino group such as methylsulfonylamino, ethylsulfonylamino etc.), (xv) a lower alkoxy-carbonyl 
group (e.g. C|. 6 alkoxy-carbonyl group such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl etc.), (xvl) a car- 
boxy group, (xvii) a lower alkyl-carbonyl group (e.g. aikyl-carbonyl group such as methylcarbonyl, ethylcarbonyl , 
propylcarbonyl etc.), (xvlll) a carbamoyl group, a thiocarbamoyl group, (xix) a mono-lower alkylcarbamoyl group (e.g. 
mono-C^g alkyl-carbamoyl group such asmethylcarbamoyl,ethylcarbamoyletc.), (xx) a di-lower alkyl-carbamoyl group 
(e.g. di-C^e alkyl-carbamoyl group such as dimethylcarbamoyl, diethylcarbamoyl etc.), (xxi) a loweralkylsulfonyl group 
(e.g. C-i.6 alkylsulfonyl group such as methylsulfonyl, ethyls ulfony I, propylsulfonyl etc.), (xxii) a lower alkoxy-carbonyl- 
lower alkyl group (e.g. C|_ 6 alkyl-carbonyl-C^e alkyl group such as methoxycarbonylmethyl, ethoxycarbonylmethyl, 
tertbutoxycarbonylm ethyl, methoxycarbonylethyl, methoxycarbonylmethyl, methoxycarbonyl(dimethyl)methyl, ethox- 
ycarbonyl(dlmethyl)methyl, tertbutoxycarbonyl(dimethyl)methyl etc.), (xxlil) a carboxy-lower alkyl group (e.g. car- 
fa oxy-C^g alkyl group such as carboxylm ethyl, carboxylethyl, carboxyl(dimethyl)m ethyl etc.), (xxiv) a heterocyclic group 
which may have a substituent, (xxv) a aryl group (e.g. phenyl, naphthyl etc.), (xxvi) a aralkyl group (e.g. 
benzyl etc.), (xxvil) a ureido group which may have a substituent (e.g. alkyl, halogenoC,. 4 alkyl, C 6 . 10 aryl, 
halogenoC 6 . 10 aryl, alkyl-C©.^ aryl, halogenoC^ alkyl-Cs. 10 aryl, C 1-4 alkoxy-Cg. 10 aryl, benzyl etc.) (e.g. ureido, 
3 -methyl ureido, 3 -ethyl ureido, 3-phenylureido, 3-(4-fluorophenyl)ureido, 3-(2-methylphenyl)ureido, 3-(4-methoxyphe- 
nyl)ureido, 3-(2,4-difluorophenyl)ureldo, 3-[3,5-bis(trifluoromethyl)phenyl]ureido, 3-benzylureldo, 3-(1-naphthyl)urei- 
do, 3-(2-biphenylyl)ureido etc.), (xxviii) a thioureido group which may have a substituent (e.g. C V4 alkyl, halogenoC^ 
alkyl, C 6 . 10 aryl, halogenoCg_ 10 aryl, alkyl-C 6 . 10 aryl, halogenoC^ alkyl-C 6 . 10 aryl, alkoxy-C B . 10 aryl, benzyl 
etc.)(e.g. thioureido, 3-methylthioureido, 3-ethylthio ureido, 3-phenylthioureido, 3-(4-f luorophenyl)th ioureido, 3-{4-meth- 
ylphenyl)thioureldo, 3- (4-methoxyphenyl)th ioureido, 3-(2,4-dichlorophenyl)thioureido, 3-benzylthioureido, 3-(1-naph- 
thyl)thioureido etc.), (xxix) an amidlno group which may have a substituent (e.g. 1 to 2 selected from alkyl, C 6 . 10 
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aryl, nitro-Cg.u) aryl etc.) (e.g. amldino, N 1 -methylamldlno, Nt-ethylamidino, N 1 -phenylamidino, N 1 , N 1 -dlmethy1amld- 
Ino, N^N^dimethylamldino l N l -methyl-^ ,1 -ethyla^^ldino, N 1 , N 1 -diethylamldlno, N 1 HTiethyl-N 1 -phenylamldlno, N\ N 1 - 
dl(4-nltrophenyl)amidlno etc.), (xxx) a guanidlno group which may have a substltuent (e.g. 1 to 2 selected from 
alkyl, C^ 0 aryl, nltro-Cg_ 10 aryl etc.)(e.g. guanidlno, 3-methylguanldino, 3 ,3-dimethyl guanidlno, 3,3-diethylguanldino 
etc.), (xxxl) a cyclic aminocarbonyl group which may have a substltuent (e.g. alkyl, halogenoC^ alkyl, Cg_ 10 aryl, 
halogenoCg_ 10 aryl, C 1 ^ alkyl-Cg_ 10 aryl, haJogenoC.,^ alkyl-C^^ aryl, alkoxy-Cg_ 10 aryl, nttro-C 6 . 10 aryl, benzyl, 
halogenobenzyl, benzoyl, halogenobenzoyl etc.) (e.g. (1-pyrrolldinyl)carbonyl,piperidinocart)onyl, (4-methylpiperidino) 
carbonyl, (4-phenylplperldino)carbonyl, (4-benzylpiperidino)cart>onyl, (4-benzoylpiperidlno)carbonyl, [4-(4-fluoroben- 
zoyl)plperldlno]carbonyl, (4-methyM -plperazlnyl)carbonyl, (4-phenyM -piperazinyljcarbonyl, [4-(4-nltrophenyl)-1-plp- 
erazinyl]carbonyl, (4-benzyl-1-piperazlnyl)carbony1, morphollnocarbonyl, thlomorphollnocarbonyl etc.), (xxxll) an ami- 
nothlocarbonyl group which may have a substltuent (e.g. 1 to 2 selected from alkyl, C 6 . 10 aryl etc.) (e.g. amlnothl- 
ocarbonyl, methylamlnothlocarbonyl, dlmethylamlnothlocarbonyl etc.), (xxxlll) an amlnosultonyl group which may have 
a substltuent (e.g. 1 to 2 selected from alkyl, Cg_ 10 aryl etc.) (e.g. aminosulfonyl, methylaminosulfonyl, dimethyl- 
aminosulfonyl etc.), (xxxrv) a phenylsulfonylamino group which may have a substltuent (e.g. 1 to 2 selected from hal- 
ogen atom, C 1>4 alkyl, halogenoC^ alkyl, alkoxy, nltro, C 1 ^. alkyl -carbonyl ami no etc.) (e.g. phenylsulfonylamino, 
(4-methylphenyl)sulfonylamino, (4-chlorophenyl)sulfonylamlno, (2,5-dlchlorophenyl)sulfonylamlno, (4-methoxyphe- 
nyl)sulfonylamlno, (4-acetylamlnophenyl)sulfonylamlno l (4-nitrophenyl)phenylsulfonylamlno etc.), (xxxv) a sulfo group, 
(xxxvl) a sulflno group, (xxxvil) a sulfeno group, (xxxvlll) aC^ alkylsulfo group (e.g. methylsulfo, ethylsulfo, propylsulfo 
etc.), (xxxix) a C,. 6 alkylsuffino group (e.g. methylsulfino, ethylsurfino, propylsulfino etc.), (xxxx) a alkylsulfeno 
group (e.g. methyls u If eno, ethylsuffeno, propylsulfeno etc.), (xxxxi) a phosphono group, (xxxxil) a di-C^g alkoxyphos- 
phoryl group (e.g. dlmethoxyphosphoryl, dlethoxyphosphoryl, dipropoxyphosphoryl etc.), (xxxxlil) an amlnocarbonyloxy 
group, (xxxxxl) a mono-lower alky lam Inocarbonyloxy group (e.g. mono-C^g alkylamlnocarbonyloxy group such as 
methylamlnocarbonyloxy, ethylamlnocarbonyloxy, propylamlnocarbonyloxy etc.), (xxxxxll) a di-lower alkylamlnocarb- 
onyloxy group (e.g. di-C^g alkylamlnocarbonyloxy group such as dimethylamlnocarbonyloxy, dlethylaminocarbonyloxy 
etc.) and (xxxxxiil) a 5- to 7-membered cyclic amino-carbonyloxy group (e.g. 5- to 7-membered cyclic amino-carbon- 
yloxy group which may have 1 to 3 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur atom 
In addition to one nitrogen atom (e.g. (l-pyrrolldlnyl)carbonyloxy, plperidlnocarbonyloxy, (1 -plperazlnyl)carbonyloxy, 
morphollnocarbonyloxy, thlomorphollnocarbonyloxy group etc.) etc.). 

[0042] Among them, preferred are a halogen atom, an optionally halogenated C^g alkyl group, an optionally halo- 
genated C.,_ 6 alkoxy group, a hydroxy group, a nltro group, a cyano group, a carboxy group, a C^ 6 alkoxycarbonyl 
group, a carbamoyl group, an aminothiocarbonyl group, a mono-C^.g alkyl-carbamoyl group, a di-C^.g alky I carbamoyl 
group, an amino group, a mono-C^ alkylamino group, a di-C^g alkylamlno group, a 5- to 7-membered cyclic amino 
group, a C^g alkyl-carbonylamino group, an aminosulfonyl group, a mono-C^g alkylamlnosulfonyl group, a di-C^g 
alkylaminosulfonyl group, a phenylsulfonylamino group, and a C^g alkylsulfonyiamino group. 
[0043] As the "heterocyclic group" In the aforementioned "(xxlv) heterocyclic group which may have a substltuent" , 
for example, groups obtained by removing one hydrogen atom from a 5- to 14-membered (monocyclic or dl- to tetra- 
cyclic) heterocyclic ring containing 1 to 6 (preferably 1 to 4) hetero atom(s) selected from a nitrogen atom, an oxygen 
atom and a sulfur atom are used. 

[0044] Examples of the monocyclic heterocyclic group Include groups obtained by removing one hydrogen atom 
from monocyclic heterocyclic rings such as pyridine, pyrazlne, pyrimidine, Imidazole, furan, thiophen, dihydropyridine, 
dlazepine, oxazepine, pyrrolidine, plperidine, hexamethylenelmine, heptamethylemeimlne, tetrahydrofuran, plpera- 
zine, homopiperazine, tetrahydrooxazepine, morphollne, thiomorphollne, pyrrole, pyrazole, 1 ,2,3-triazole, oxazole, ox- 
azolidine, thiazole, thiazolidine, isoxazole, imidazoline, triazole, thiadiazole, oxadiazole, oxathladiazole, triazine, and 
tetrazole. 

[0045] As the dicyclic heterocyclic ring, for example, groups obtained by removing one hydrogen atom from dicycllc 
heterocyclic rings such as indole, dihydrolndole, isoindole, dihydroisoindole, benzofuran, dlhydrobenzofuran, benzim- 
Idazole, benzoxazole, benzisoxazole, benzothlazole, Indazole, quinollne, tetrahydroqulnoline, isoqulnoline, tetrahydr- 
oisoqulnoline, tetrahydro-1 H-1-benzazepine, tetrahydro-1 H-2-benzazeplne, tetrahydro-1H-3-benzazepine, tetrahyd- 
robenzoxazepine,quinazoline,tetrahydroquinazoline,quinoxaline, tetrahydroquinoxaline, benzodioxane, benzodioxol, 
benzothiazine, and imidazopyridine are used. 

[0046] Examples of the tri- or tetra-cyclic heterocyclic group Include groups obtained by removing one hydrogen 
atom from trl- or tetra-cyclic heterocyclic rings such as acridine, tetrahydroacridine, pyrroloquinoline, pyrrololndole, 
cyclopentindole, and isoindolobenzazepine. 

[0047] As the "heterocyclic group", groups obtained by removing one hydrogen atom from monocyclic or dicycllc 
heterocyclic rings are preferred. 

[0048] Examples of the "substituent" in the "heterocyclic group which may have a substituent" include "substituents" 
for the "homocycllc ring or heterocyclic ring which may have a substltuent" represented by the above-mentioned B 
ring, and the number of substltuent(s) is 1 to 5. 
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[0049] Preferable examples of the "hydrocarbon group which may have a substltuent" represented by R 1 Include a 
C 7 . 16 aralkyl group (preferably benzyl etc.) which may have 1 to 5 substltuent (s) selected from halogen atom, C^ s 
alkyl, C.,_ 6 alkoxy, nltro, cyano, carbamoyl, mono-C^ alkyl-carbamoyl, dl-C^e alkyl-carbamoyl, amlnosulfonyl, mo- 
no-C^e alkylamlnosulfonyl, dl-C^g alkylamlnosulfonyl and hydroxy. 

[0050] Examples of the "acyl group" represented by the above-mentioned R 1 Include acyl groups represented by 
the formulas: 

-(C=0)-R 2 , -(C=0)-OR 2 , -(C=0)-NR 2 R 3 , -S0 2 -R 2 , -SO-R 2 , -S0 2 -NR 2 R 3 , -(C=S)-OR 2 or -(C=S)NR 2 R 3 

wherein R 2 and R 3 represent (i) a hydrogen atom, (ii) a hydrocarbon group which may have a substituent or (iii) a 
heterocyclic group which may have a substituent, respectively, or R 2 and R 3 may be linked together with an adjacent 
nitrogen atom to form a nitrogen -containing cyclic group which may have a substituent. 

[0051] Among them, preferred are acyl groups represented by the formulas: -(C=0)-R 2 , -(C=0)-NR 2 R 3 -S0 2 -R 2 or 
-S0 2 -NR 2 R 3 [wherein respective symbols areas defined above]. 

[0052] Examples of the "hydrocarbon group which may have a substituent" and the "heterocyclic group which may 
have a substituent" represented by R 2 or R 3 include the same "hydrocarbon group which may have a substituent' and 
"heterocyclic group which may have a substituent" as those represented by the above-mentioned R 1 . 
[0053] Examples of the "nitrogen-containing cyclic group which may have a substituent" formed by R 2 and R 3 include 
5- to 9-membered (preferably 5- to 7-membered) nitrogen-containing saturated heterocyclic groups which may have 
1 to 3 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur atom in addition to carbon atoms 
and one nitrogen atom. More specific examples include groups represented by the formulas: 



[0054] Examples of the "substituent" in the "nitrogen -containing cyclic group which may have a substituent" include 
the same "substltuents" In the "homocycllc ring or heterocyclic ring which may have a substltuent" represented by the 
above-mentioned B ring, and the number of substituent(s) is 1 to 5. 

[0055] Preferable examples of R 2 and R 3 include (i) a hydrogen atom, (ii) optionally haiogenated alkyl, (iii) C 6 . 10 
aryl which may have 1 to 3 substituent(s) selected from 0,_ 6 alkyl and C^ 6 alkoxy, (iii) C 7 . 16 aralkyl (e.g. benzyl etc.), 
and (iv) a 5-or 6-membered heterocyclic group (e.g. pyridyl, thienyl, furyl etc.). 

[0056] Preferable examples of the "acyl group" represented by the above-mentioned R 1 include formyl, optionally 
haiogenated C^e aikyl-carbonyl (e.g. acetyl, trifluoroacetyl, propionyl etc.), 5- or 6-membered heterocyclic carbonyl 
(e.g. pyridylcarbonyl, thienylcarbonyl, furytcarbonyl etc.), Ce_ 14 aryl-carbonyl (e.g. benzoyl, 1-naphthoyl, 2-naphthoyl 
etc), Cy.-je aralkyl-carbonyl (e.g. phenylacetyl, 3-phenylpropionyl etc.), optionally haiogenated C^. B alkylsulfonyl (e.g. 
methanesulfonyl, trifluoromethanesulfonyl, propylsulfonyl etc.), C 6 . u arylsulfonyl (e.g. benzenesulfonyl, naphthylsul- 
fonyl etc.), carbamoyl, mono-Chalky I -carbamoyl (e.g. methylcarbamoyl, ethylcarbamoyl etc.), alkylcarbamoyl (e. 
g. dimethylcarbamoyl, diethylcarbamoyl etc.), aminosulfonyl, mono-C^ alkylaminosulfonyl (e.g. methylaminosulfonyl, 
ethylaminosulfonyl etc.), and di-C^e alkylamlnosulfonyl (e.g. dimethylamlnosulfonyl, diethylaminosulfonyl etc.). 
[0057] Preferable examples of R 1 Include hydrogen ato m, C-(_e alkyl, Cj.g aikyl-carbonyl, carbamoyl, mono-C^.g alkyl- 
carbamoyl, di-C^g alkyl-carbamoyl, aminosulfonyl, mono-C^g alkylaminosulfonyl, and di-C|. e alkylaminosulfonyl. 
[0058] Specific examples of the group represented by the above-mentioned formula: 




O 



s 
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include groups obtained by removing one hydrogen atom from dicyclic condensed benzene rings such as naphthalene ; 
tetrahydronaphthalene; Indane; indene; benzo[a)cycloheptene; benzofuran such as 2 ,3-dihydro-l -benzofuran, 1 ,3-di- 
hydro-2-benzofuran etc.; chroman; 3,4-dihydro-1 H-isochromen; benzoxepine such as 2,3,4,5-tetrahydro-l -be nzox- 
epine, I.SAS-tetrahydro^-benzoxeplne, 1 ,2,4,5-tetrahydro-3-benzoxepine etc.; benzothiop hen such as 2,3-dIhydro- 
1 -benzothlophen, 1 ,3-dihydro-2-benzothlophen etc.; thlochroman; 3,4-dlhydro-1H-lsothlochromen; benzothleplne 
such as 2,3,4,5-tetrahydro-1-benzothleplne, 1,3,4,5-tetrahydro-2-benzothleplne, 1 ,2,4,5-tetrahydro-3-benzothlepine; 
3,4-dihydro-2H-1-benzothiopyran; 2,3-dihydro-1H-indole; and 1 ,2,3, 4-tetrahydroquino line; 2,3-dihydro-1H-isoindole; 

1.2.3.4- tetrahydroisoquinoline; benzazepine such as 2,3,4,5-tetrahydro-l H-1 -benzazepine, 2,3,4,5-tetrahydro-l H- 
2-benzazepine, 2,3,4,5-tetrahydro-l H-3-benzazepine; benzazocine such as 1 ,2,3,4,5,6-hexahydro-1-benzazocine, 

1.2.3.4.5.6- hexahydro-2-benzazoclne, 1 ,2,3,4,5,6-hexahydro-3-benzazocine; benzazonine such as 2,3,4,5,6,7-hex- 
ahydro-1H-1-benzazonine, 2,3,4,5,6, 7-hexahydro-1H-2-benzazonine, 2,3,4,5,6 ( 7-hexahydro-1H-3-benzazonine, and 

2.3.4.5.6.7- hexahydro-1H-4-benzazonine; benzoxazole such as 2,3-dihydrobenzoxazole; benzothiazole such as 

2.3- dihydrobenzothiazole; benzisothiazole such as 2,3-dihydro-1 ,2-benzisothiazole, and 1 ,3-dihydro-2,1 -benzisothia- 
zole; benzimidazolesuch as 2,3-dihydro-1 H-benzimldazole; 1 ,3-dihydro-2,1 ,3-benzothiadiazole; benzoxazinesuch as 

3.4- dihydro-1H-2,1-benzoxazine, S^-dihydro-IH^^-benzoxazine, 3,4-dlhydro-2H-1,2-benzoxazlne, 3,4-dihydro-2H- 
1,4-benzoxazine, 3,4-dihydro-2H-1 ,3-benzoxazine, and 3,4-dihydro-2H-3,1-benzoxazlne; benzothiazine such as 
3,4-dihydro-1H-2,1-benzothiazine, S^-dihydro-IH^^-benzothiazine, 3,4-dihydro-2H-1 ,2-benzcthiazine,3,4-dihydro- 
2H-1,4-benzothiazine, 3,4-dihydro-2H-1 ,3-benzothiazine, and 3,4-dihydro-2H-3,1 -benzothiazine; benzoisothiazine 
such as 3,4-dihydro-2H-1 ,2-benzoisothiazine, and 3,4-dihydro-1H-2,1 -benzoisothiazine; 3,4-dihydro-1H-2,13-benzo- 
thladiazine; benzodiazlnesuch as 1 ,2,3,4-tetrahydroclnnollne, 1 ,2,3,4-tetrahydrophthalazlne, 1 ,2,3,4-tetrahydroqulna- 
zollne and 1 ,2,3,4-tetrahydroquinoxallne; benzoxathline such as 3,4-dlhydro-1 ,2-benzoxathline, 3,4-dlhydro-2,1-ben- 
zoxathiine,2,3-dihydro-1,4-benzoxathiine, 1,4-dihydro-2,3-benzoxathiine, 4H-1 ,3-benzoxathiine, and 4H-3.1 -benzox- 
athline; 1 ,3-benzodioxol; 1 ,3-benzodithiol; benzodioxlne such as 3,4-dihydro-1 ,2-benzodioxine, 2,3-dihydro-1 ,4-ben- 
zodioxine, 1 ,4-dihydro-2,3-benzodioxine, and 4H-1 ,3-benzodioxine; benzdtthlin such as 3,4-dihydro-1 ,2-benzdlthiine, 

2.3- dihydro-1 ,4-benzdithiine, 1 ,4-djhydro-2,3-benzdithiine, and 4H-1 ,3-benzdithiine; benzoxazepine such as 

2.3.4.5- tetrahydro-l ,2 -benzoxazepine, 2,3,4,5-tetrahydro-l ,3-benzoxazepine, 2,3,4,5-tetrahydro-l ,4-benzoxazepine, 
2,3,4,5-tetrahydro-l ,5-benzoxazepine, 1 ,3,4,5-tetrahydro-2,1 -benzoxazepine, 1 ,3,4,5-tetrahydro-2,3-benzoxazepine, 
1 l 3,4,5-tetrahydro-2,4-benzoxazepine l 1 ^AS-tetrahydro-S.I -benzoxazepine, 1 ,2,4,5-tetrahydro-3,2-benzoxazepine, 
and 1 ,2,3,5-tetrahydro-4,1 -benzoxazepine; benzodiazepine such as 2,3,4,5-tetrahydro-l ,2-benzothlazepine, 
2,3,4,5-tetrahydro-l ,4-benzothlazeplne, 2,3,4,5-tetrahydro-l ,5-benzothlazeplne, 1 ,3,4,5-tetrahydro-2,1-benzothl- 
azepine, 1 ,3,4,5-tetrahydro-2,4-benzothiazepine, 1 ,2,4,5-tetrahydro-3,1 -benzothiaz epine, 1 ,2,4,5-tetrahydro-3,2-ben- 
zothiazeplne, and 1 ,2, 3, 5-tetrahydro-4,1 -benzodiazepine; benzodiazepine such as 2,3,4,5-tetrahydro-1H-1 ^-benzo- 
diazepine, 2,3,4,5-tetrahydro-l H-1 ^-benzodiazepine, 2,3,4,5-tetrahydro-l H-1 ,4-benzodiazepine, 2,3,4,5-tetrahydro- 
1 H-1 ,5-benzodlazepine, 2,3,4,5-tetrahydro-1 H-2,3-benzodiazepine, and 2,3,4,5-tetrahydro-l H-2,4-benzodiazepine; 
benzodloxepine such as 4,5-dlhydro-1 ,3-benzodioxeplne, 4,5-dihydro-3H-1 ,2-benzodioxepine, 2,3-dihydro-5H- 

1 .4- benzodioxepine, 3,4-dihydro-2H-1 ,5-benzodioxepine, 4,5-dihydro-1 H-2,3-benzodioxepine, and 1 ,5-dihydro- 
2,4-benzodioxepine; benzodithiepine such as 4,5-dihydro-1H-2,3-benzothiepine, 1 ,5-dihydro-2,4-benzodithiepine, 
3,4-dihydro-2H-1 ,5-benzodithiepine, and 2,3-dihydro-5H-1 ,4-benzodithiepine; benzoxazocine such as 3,4,5,6-tetrahy- 
dro-2H-1,5-benzoxazoclne, and 3,4,5,6-tetrahydro-2H-1 ,6-benzoxazocine; benzothiazocine such as 3,4,5,6-tetrahy- 
dro-2H-1 ,5-benzothiazocine, and 3,4,5,6-tetrahydro-2H-1 ,6-benzothiazocine; benzodiazocine such as 
1,2,3,4,5,6-hexahydro-l ,6-benzodiazocine; benzoxathioclne such as 2,3,4,5-tetrahydro-l ,6-benzoxathloclne; benzo- 
dioxocine such as 2,3,4,5-tetrahydro-l ,6-benzodioxocine; benzotrioxeplne such as 1 ,3,5-benzotrioxepine, and 5H- 

1 .3.4- benzotrioxepine; benzoxathiazepine such as 3,4-dihydro-1H-5,2,1-benzoxathiazepine, 3,4-dihydro-2H- 
5,1,2-benzoxathiazepine, 4,5-dihydro-3,1 ,4-benzoxathiazepine, and 4,5-dihydro-3H-1 ,2,5-benzoxathiazepine; ben- 
zoxadlazeplne such as 2,3,4,5-tetrahydro-l ,3, 4-benzoxadlazeplne; benzthladiazeplne such as 2,3,4,5-tetrahydro- 

1 .3.5- benzthiadiazepine; benzotriazepine such as 2,3,4,5-tetrahydro-l H-1 ,2,5-benzotriazepine; 4,5-dihydro- 
1 ,3,2-benzoxathiepine, 4,5-dihydro-1 H-2,3-benzoxathiepine, 3,4-dihydro-2H-1 ,5-benzoxathlepine, 4,5-dihydro-3H- 
1 ,2-benzoxathleplne, 4,5-dlhydro-3H-2,1-benzoxathiepine, 2,3-dihydro-5H-1,4-benzoxathieplne > and 2,3-dihydro-5H- 
4,1-benzoxathiepine, inter alia, naphthalene, tetrahydronaphthalene, indane, indene, 2,3,4,5-tetrahydro-l H-3-ben- 
zazepine, 2,3,4,5-tetrahydro-l H-2-benzazepine, 2,3-dihydro-1 H-indole, 2,3,4,5-tetrahydro-l ,4-benzoxazepine, 2,3-di- 
hydro-1 -benzofuran, chroman, 1 ,3-dihydro-2H-benzimldazole-2-one, and 1 ,3-dihydro-2,1 ,3-benzothiadiazole. 
[0059] Preferable Examples of the case where B ring is a heterocyclic ring include the groups represented by the 
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formula: 




wherein B' ring represents a 5- to 9-membered nitrogen-containing heterocyclic ring which may have a substituent, 
B" ring represents a 5- to 9-membered oxygen-containing heterocyclic ring which may have a substituent, and the 
other respective symbols are as defined above. 

[0060] Examples of the "5- to 9-membered nitrogen-containing heterocyclic ring" In the "5- to 9-membered nitrogen- 
containing heterocyclic ring which may have a substituenr include 5- to 9-membered nitrogen-containing heterocyclic 
rings which may have 1 to 3 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur atom in addition 
to carbon atoms and one nitrogen atom, and 5- to 9-membered non-aromatic nitrogen-containing heterocyclic rings 
(e.g. pyrrolidine, piperldine, h exam ethyl en el mine, heptamethylenelmine, piperazine, homopiperazine, tetrahydroox- 
azepine, morpholine, thiomorpholine, hexahydropyrimidine, imidazolidlne, thiadiazolidine etc.) are preferably used. 
Examples of the "substituent 1 Include 1 to 3 substituent(s) selected from the same substituents as "substituents" in the 
"homocyclic ring or heterocyclic ring which may have a substituent" represented by above-mentioned B ring. 
[0061] Examples of the "5- to 9-membered oxygen-containing heterocyclic ring" in the "5- to 9-membered oxygen- 
containing heterocyclic ring which may have a substituent" include 5- to 9-membered oxygen-containing heterocyclic 
rings which may contain 1 to 3 hetero atom(s) selected from an oxygen atom and a sulfur atom in addition to carbon 
atoms and one oxygen atom, and 5- to 9-membered non-aromatic oxygen-containing heterocyclic rings (e.g. tetrahy- 
drof uran, tetrahydropyran, oxepane etc.) are preferably used. Examples of the "substituent 1 include 1 to 3 substituent 
(s) selected from the same substituents as those in the "homocyclic ring or heterocyclic ring which may have a sub- 
stituent" represented by above-mentioned B ring, and preferred are oxo, O imS alkyl, alkyl-carbonylamlno, and 
alkylsulfonylamlno. 

[0062] Among the groups represented by the formula: 




, more preferable examples Include the groups represented by the formulas: 
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or 




wherein Ba ring represents a homocycllc ring or a heterocyclic ring which may have a substltuent, R 1 ' is as defined 
above for R 1 , and the other symbols are as defined above. 

[0063] Examples of the "substltuent" In the "homocycllc ring or heterocyclic ring which may have a substltuent" rep- 
resented by Ba ring Include 1 or 2 substltuent(s) selected from substltuents other than an oxo group among "substlt- 
uents" in the "homocycllc ring or heterocyclic ring which may have a substltuent" represented by above-mentioned B 
ring. 

[0064] It is preferable that A ring is a benzene ring which may have 1 or 2 substltuent(s) selected from aminosulfonyl, 
mono- or di-C^e alkyl aminosulfonyl, carbamoyl and mono- or dl-C-,.6 alkyl-carbamoyl, Ba ring may have 1 or 2 sub- 
stltuent (s) selected from alkyl, C V6 alkyl-carbonylamino and C,^ alkylsulfonylamino, and R 1 and R 1 ' represent 
0) a alkyl group or a C 7 . 16 aralkyl group, each of which may have 1 or 2 substltuent(s) selected from hydroxy and 
C^e alkoxy-carbonyl, or (2) formulas: -<C=0)-R 2 ', -(C=0)-NR 2 'R 3 ' or -S0 2 R 2 ' [wherein R 2 ' and R 3 ' represent hydrogen 
atom, optionally halogenated C,_ 6 alkyl orCg.^Q aryl], respectively. 

[0065] Specific examples of the case where the phenyl group In the "optionally condensed phenyl group, and said 
phenyl group may have a substltuent" of the above-mentioned (b) is condensed with a dicyclic homocycllc ring or 
heterocyclic ring which may have a substltuent, or is condensed with two same or different monocyclic homocycllc 
rings or heterocyclic rings include groups represented by the formula: 
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wherein A ring Is as defined above, and C ring and D ring represent a hornocyclic ring or a heterocyclic ring which may 
have a substltuent. 

[0066] Examples of the "hornocyclic ring" In the "hornocyclic ring which may have a substltuent" represented by C 
ring or D ring include the same hornocyclic rings as "hornocyclic rings" in the "hornocyclic ring which may have a 
substltuent" represented by B ring. 

[0067] Examples of the "heterocyclic ring" in the "heterocyclic ring which may have a substltuent" represented by C 
ring or D ring include 5- to 9-membered heterocyclic rings which may have 1 to 3 hetero atom(s) selected from a 
nitrogen atom, an oxygen atom and a sulfur atom (e.g. pyridine, pyrazlne, pyrlmidlne, imidazole, furan, thiophen, dl- 
hydropyrldine, diazeplne, oxazepine, pyrrolidine, plperidine, hexamethyleneimine, heptamethyleneimine, tetrahydro- 
furan, piperazlne, homopiperazine, tetrahydrooxazepine, morpholine, thiomorphcline, hexahydro pyrlmidlne, imidazo- 
line, thladlazolidine etc.). 

[0068] Examples of the "substltuent" In the "hornocyclic ring or heterocyclic ring optionally having a substltuent" 
represented by C ring or D ring include the same substituents as "substituents" in the "hornocyclic ring or heterocyclic 
ring which may have a substltuent" represented by above-mentioned B ring. 
[0069] Specific examples of the groups represented by the aforementioned formula: 



wherein respective symbols are as defined above, include groups obtained by removing one hydrogen atom from 
tricyclic condensed benzene rings such as anthracene, carbazole, 1, 2,3,4 ,4a,9a-hexahydrocarbazole ( 9;10-dihy- 
droacridine, 1 ,2,3,4-tetrahydroacridine, 10,11-dihydro-5H-dibenz[b,f]azepine, 5,6,7,12-tetrahydrodibenz[b,g]azocine, 
e.H-dlhydro-SH-dlbenztb.eJazepine, 6,7-dihydro-5H-dlbenz[c,e]azepine, 5,6,11 ,12-tetrahydrodlbenz[b,f]a20Cine, 
dibenzofuran, 9H-xanthene r 1 0,11 -dihyd rod lbenz[b,f]oxeplne, 6,11-dlhydrodibenz[b,e]oxeplne, 6,7-dlhydro-5H-dlbenz 
[b,g]oxocine, dibenzothlophen, 9H-thioxanthene, 10,11-dlhydrodibenzotb.flthiepine 6,11-dihydrodibenzo[b,e]thiepine, 
6,7-dihydro-5H-dibenzo[b,g]thiocine, 10H-phenothiazine, 10H-phenoxazine, 5,10-dihydrophenazine, 10,11-dibenzo 
[b,f][1 f 4]thiazepine, 10,11 -dihydrodibenz[b,f][1 ,4]oxazepine, 2,3,5,6,1 1,11 a-hexahydro-1H-pyrrolo[2,1-b][3jben- 
zazepine, 10,11-dihydro-5H-dibenzo[b,e][1 ,4]dlazeplne, 5,11 -dihydrodibenz[b,e][1 ( 4]oxazepine, 5,11-dihydrodibenzo 
[b.flH^thiazepine, 10,11-dihydro-5H-dibenzo[b,e][1 ,4]diazepine, and 1,2,3,3a, 8,8a-hexahydropyrrolo[2,3-b]indole. 
[0070] Examles of the groups represented by the above-mentioned formula: 



wherein respective symbols are as defined above, include groups obtained by removing one hydrogen atom from 
tricyclic condensed benzene rings such as phenalene, acenaphthylene, 1 H,3H-naphtho[1 ,8-cd][1 ,2]oxazine, naphtho 
[1 ,8-de}-1 ,3-oxazine, naphtho[1 ,8-de]-1 ,2-oxazine, 1 ,2,2a,3,4,5-hexahydrobenz[cd]indole, 2,3,3a,4,5,6-hexahydro- 
1H-benzo[de]qulnoline, 4H-pyrrolo[3,2,1-ij]quinoline, 1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinoiine, 5,6-dihydro-4H- 
pyrrolo[3,2,1-ij]quinoline, 1 H-pyirolo[3,2,1-ij]quanazoline, 4H-lmldazo[4,5,1-lj]quinoline, 2,3,7,8-tetrahydro[1 ,2,6]thia- 
diazino[4,3,2-hi]indole, 1 l 2,6,7-tetrahydro-3H l 5H-pyrido[3,2,1-ij]quinazoline, 2 l 3 p 8 ( 9-tetrahydro-7H-[1 t 2,6]thiadiazino 
[4,3,2-ij]quinoline, 5,6-dihydro-1 H,4H-[1,2,5]thiadiazolo[4,3,2-ij]quinoline, 1H,5H-benzo[ij]quinolizine, azepino 
[3,2,1 -hi]indole, 1 ,2,4,5,6, 7-hexahydroazepino[3,2,1-hi]indole, 1 H-pyridotS^.I-jkjt^benzazepine, 5,6,7,8-tetrahydro- 
1H-pyrldo[3,2,1-Jk][1]benzazepine, 1 ,2 f 5,6,7,8-hexahydro-1H-pyrldo[3,2,1-Jk][1]benzazepine, 2,3-dlhydro-1H-benz 
[dejisoqiunoline, 1 ,2,3,4,4a,5,6,7-octahydronaphtho[1 ,8-bc]azepine, and 2,3,5,6,7,8-hexahydro-1 H-pyrido[3,2,1-jk][1] 
benzazepine. 

[0071 ] Specific examples of the group represented by the above-mentioned formula: 
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wherein respective symbols are as defined above, include groups obtained by removing one hydrogen atom from 
tricyclic condensed benzene rings such as anthracene, 1,2,3, 5,6 ,7-hexahydrobenzo[1 ,2-b:4,5-b']dipyrrole, and 
1,2,3,5,6,7-hexahydrocyciopenta[f]indole. 

[0072] Specific examples of the group represented by the above-mentioned formula: 




wherein respective symbols are as defined above, include groups obtained by removing one hydrogen atom from 
tricyclic condensed benzene rings such as phenanthrolene, 1,2,3,6,7,8-hexahydrocyclopentatelindole, and 
2,3,4,7, 8,9-hexahydro-1H-cyc!openta[f]quinoline. 
[0073] Among them, groups represented by the formulas: 




wherein C ring and D' ring represent a 5- to 9- membered nitrogen -containing heterocyclic ring which may have a 
substltuent, respectively, and other respective symbols are as defined above, are preferable. Among them, groups 
represented by the formula: 




wherein respective symbols are as defined above, are further preferred. 

[0074] Examples of the "5- to 9- membered nitrogen -containing heterocyclic ring which may have a substltuent" 
represented by C* ring or D' ring include the same "5- to 9- membered nitrogen-containing heterocyclic ring which may 
have a substituenf 1 as those represented by B' ring. As the substltuent, an cxo group is preferable. 
[0075] Inter alia, more preferable examples include groups represented by the formulas: 
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wherein C" ring and D" ring represent a nitrogen-containing heterocyclic ring which may have a substltuent, and the 
other symbols are as defined above. 

[0076] Examples of the "substltuent" In the "nitrogen-containing heterocyclic ring which may have a substltuent" 
represented by C" ring and D" ring include 1 to 2 substltuent(s) selected from "substltuents" other than an oxo group 
in the "homocyclic ring or heterocyclic ring which may have a substituent" represented by B ring. 
[0077] Herein, it Is preferable that A ring Is a benzene ring which may have 1 or 2 substltuent (s) selected from 
aminosulfonyl, mono- or di-C^g alkylaminosutfonyl, carbamoyl and mono- or di-C-,.6 alkyl-carbamoyl, C" ring and D" 
ring may have 1 or 2 substituent(s) selected from C^ E alkyl, alkyl-carbonylamlno and alkylsulfonylamlno, and 
R 1 is (1) a C,. e alkyl group or a C 7 . 16 aralkyl group, each of which may have 1 or 2 substltuent(s) selected from hydroxy 
and C^e alkoxy-carbonyl, or (2) the formulas: - (C=0)-R 2 ', -(C=0)-NR 2 'R 3 ' or -S0 2 R 2 ' [wherein R 2 ' and R 3 ' represent 
hydrogen atom, optionally halogenated alkyl or C 6 . 10 aryl]. 

[0078] Specific examples of the case where the phenyl group In the "optionally condensed phenyl group, and said 
phenyl group may have a substltuent" of the above-mentioned (c) is condensed with a tricyclic homocyclic ring or 
heterocyclic ring which may have a substltuent include groups represented by the formulas: 




wherein A ring is as defined above, and E ring, F ring and G ring represent a homocyclic ring or a heterocyclic ring 
which may have a substltuent]. 

[0079] Examples of the "homocyclic ring or heterocyclic ring which may have a substltuent" represented by E ring, 
F ring or G ring Include the same "homocyclic ring or heterocyclic ring which may have a substltuent" as those repre- 
sented by C ring or D ring. 

[0080] Among them, preferable examples include: 
(i) a group represented by the formula: 
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wherein E* ring, F ring and G' ring represent a 5- to 9-membered nitrogen-containing heterocyclic ring which may 
have a substituent, ~ represents a single bond or a double bond, and the other symbols are as defined above, 
(II) a group obtained by removing one hydrogen atom from rings such as fluoranthene, acephenanthrylene, acean- 
thrylene, trtphenylene, pyrene, chrysene, naphthacene, preyadene, benzo[a]anthracene, indeno[1 ,2-a]indene, cy- 
dopentatalphenanthrene, pyrido[1\2^1,2]imidazo[4,5-b]quinoxaline, 1 H-2-oxapyrene, and spiro[piperidine-4.9 , - 
xanthene], and dihydro, tetrahydro, hexahydro, octahydro, ctecahydro compounds thereof. 

[0081 ] Examples of the "5- to 9-membered nitrogen -containing heterocyclic ring which may have a substituenr rep- 
resented by E' ring, P ring and G' ring include the same "5- to 9-membered nitrogen-containing heterocyclic rings which 
may have a substituent" as those represented by B'-ring. As the substituent, an oxo group is preferred. 
[0082] Specific examples of the group represented by the above-mentioned formula: 



wherein respective symbols are as defined above, include groups obtained by removing one hydrogen atom from 
tetracyclic condensed benzene rings such as 2H-isoindolo[2,1-e]purine, IH-pyrazoloK.S'S^lpyrldop.l-alisoindole, 
1H-pyrido[2\3^4,5]imidazo[2,1-a]isoindole, 2H,6H-pyrldo[1 , ,2 , :3,4]imidazo[5,1-a]isoindole, 1H-isoindolo[2,1-a]benz- 
imldazole, 1 H-pyridoP'^'tf.SlpyrroloP.I-alisoindole, 2H-pyrido[4 , ,3 , :4,5]pyrrolo[2,1-a]isoindole, 1H-lsoindolo[2,1-a] 
Indole, 2H-isolndolo[1 ,2-a]isoindole, 1 H-cyclopenta[4,5lpyrlrnido[2,1-a]isoIndole, 2H,4H-pyrano[4\3 , :4,5][1 ,3Joxazino 
[2,3-alisoindole, 2H-isoindolo[2,1-a][3,1]benzoxazine l 7H-isoindolo[1,2-b][1 ,3]benzoxazine, 2H-pyrldo[2 , ,1':3,4] 
pyrazino[2,1-a]isoindole, pyridoP'.S'tf.Slpyrimido^.l-alisoindole, pyrido^'^'rS.ejpyrimido^.l-alisoindole, 1 H-pyrido 
[1 \?:3,4]pyrlmldo[2,1 -ajisolndole, lsolndolo[2,1 -ajqulnazollne, lsoindolo[2,1 -a]qulnoxallne, lsoindolo[1 ,2-a]lsoqulno- 
line, isolndolo[2,1-b]lsoqulnoilne, isolndolo[2,1-a]qulnoline, eH-oxazlnoP'^'^^HI ,4Jdlazepino[2,1-a]lsolndole, azepi- 
no^'J'^^lpyrazlno^.l-alisoindole, 2H,6H-pyrido[2 , ,V:3,4]t1 l 4]dlazepino[2,1-a]lsolndole l 1H-isoindolo[1 ,2-b][1,3,4] 
benzodiazepine, 2H-lsolndolo[2,1-a][1 ,3,4]benzotriazepine, isoindolo[2,1 -d][1 ,4]benzoxazepine, 1H-lsoindolo[2,1-b] 
[2,4]benzodiazepine ( 1 H-isolndolo[2,1 -c][2,3]benzodiazepine, 2H-lsoindolo[1 ,2-a][2,4]benzodiazepine ( 2H-lsoindolo 
[2, 1-d][1 ^benzodiazepine, 5H-indolo[2,1-b][3]benzazepine, 2H-isbindolo[1 ,2-a][2]benzazepine, 2H-isoindolo[1 ,2-b] 
[3]benzazepine, 2H-isoindolo[2,1-b][2]benzazepine l 2H-lsoindolo[1 ,2-b] [1,3, 4]benzoxadiazoclne, isoindolo[2,1-b] 
[1,2,6]benzotriazocine, and 5H-4,8-methano-1H-[1 r 5]diazacycloundecino[1 ,11-a]indole. 
[0083] Specific examples of the group represented by the above-mentioned formula: 



wherein respective symbols are as defined above, include groups obtained by removing one hydrogen atom from 
tetracyclic condensed benzene rings such as IH^H-pyrrolop^'^.SIpyrrolop^l -IJJqulnollne, pyrrolo[3,2,1-Jk]carba- 
zole, IH-furotZ.S'^.Slpyrrolop^jl-IJlqulnoline, 1 H,4H-cyclopenta[4,5]pyrrolo[1 ,2,3-delqulnoxallne, 1 H,4H-cyclopenta 
KSlpyrrolol^.l-ijlquinoline, pyridop'^'^^pyrrolofl ,2,3-deJbenzoxazine, [1,4]oxazino[2,3,4-jk]carbazole, 1 H, 
3H-[1 ,3]oxazino[5,4,3-jkJcarbozole, pyrldo[3 , ,4 l :4,5]pyrrolo[1 ,2,3-de|[1 ( 4]benzothlazlne, 4H-pyrrolo[3,2,1-de]phen- 
anthridine, 4H,5H-pyrido[3,2,1 -de]phenanthridine, 1 H,4H-3a,6a-diazafluoroanthene, 1 -oxa-4,6a-diazafluoroanthene, 
4-oxa-2,10b-diazatluoroanthene, 1-thia-4,6a-diazafluoroanthene, 1H-pyrazino[3,2,1-jk]carbazole, 1H-indolo[3,2,1-deJ 
[1 ,5]naphthyrldlne, benzo[b]pyrano[2,3,4-hl]lndollzine, 1 H,3H-benzo[b]pyrano[3A5-hl]lndollzlne, 1 H,4H-pyrano[2\3': 
4,5]pyrrolo[3 l 2,1-iJ]quinoline, IH^H-benzotblthiopyranoPAS-hiJindolizine, IH-pyrldofS^.I-Jklcarbazole, 4H-3-oxa- 
1 1 b-azacydohepta[jkJfluorene, 2H-azeplno[1 ',2':1 ,2]pyrlmidino[4,5-b] indole, 1 H,4H-cyclohepta[4,5]pyrrolo[1 ,2,3-de] 
qulnoxaline, SH-pyrldoP'^'^.SIpyrrolon ,2,3-ef][1 ,5]benzoxazepine, 4H-pyrido[3 , ,4 , :4 ( 5]pyrrolo[3 l 2 l 1-jk][4,1]benzothi- 
azepine, 5H-pyrido[3\4':4,5]pyrroio[1 ,2,3-ef][1 ,5]benzothiazepine, 5 H-pyrido^', 3' :4,5]pyrrolo[1 ,2,3-ef][1 ,5]benzothi- 
azepine, [1 ( 2 f 4]triazepino[6,5,4-jk]carbazole, [1 ^,4Jtriazepino[6,7,1-jkIcarbazole, [1 ^SJtriazepinotS^.S-jkJcarbazole, 
5H-[1 ,4]oxazeplno[2,3,4-jk]carbazole, 5H-[1 ,4]thiazepino[2 l 3,4-jk]carbazole, [1 ,4]diazepino[3,2,1 -Jkjcarbazole, [1 ,4] 
diazeplno[6,7,1-jk]carbazole, azepino[3, 2,1 -Jkjcarbazole, 1 H-cycloocta[4,5]pyrrolo[1 ,2,3-deJquinoxaline, and 1H-cy- 
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cloocta^.SlpyrroloP^.I-ljlqulnoline. 

[0064] Specific examples of the group represented by the above-mentioned formula: 




wherein respective symbols are as defined above, Include groups obtained by removing one hydrogen atom from 
tetracyclic condensed benzene rings such as 1 H-lndolo[1 ,2-a]benzlmldazole, 1H-lndolo[1 ,2-b]lndazole, pyrrolo[2\1': 
3 ( 4lpyrazino[1,2-a]indole, IH.SH-pyrroloM'^'^.Sjpyrazinotl ,2-a]indole, 2H -pyrido[2' ,3' :3 ( 4]pyrrolo[1 ,2-a] indole, 1H- 
pyrrolo[2\3':3,4]pyrido[1 ,2-a]indole, 1 H-indolo[1 ,2-a]indole, 6H-lsolndolo[2,1-a]indole, 6H-lndolo[1 ,2-c][1 ,3]benzox- 
azlne, 1 H-lndolo[1 ,2-b][1 ,2]benzothiazine, pyrimldo[4',5 , :4,5]pyrimido[1 ,6-aJlndole, pyrazlnotZ.S'^^lpyridon ,2-a]in- 
dole, eH-pyridotl'.^tS^lpyrimidoII.e-alindole, indolon^-blcinnoline, indolo[1 ,2-a]quinazoline, indolo[1 ,2-c]quinazo- 
llne, indolo[2,1-b]qulnazoline, lndolo[1 ,2-a]qulnoxallne, indolo[1 ,2-a][1 ,B]naphthyridine, indolo[1 ,2-bl-2,6-naphthyrid- 
ine> Indolotl^-bl^.^naphthyrldlne, indolo[1 ,2-h]-1 ,7-naphthyrldine, indolo[1,2-b]isoqulnollne, indolo[2,1-a]isoquino- 
line, indolo[1,2-aJquinoline, 2H-6H-pyrido[2 , ,1 , :3,4][1 ,4]diazepino[1 ,2-a]indole, 1H-indolo[2,1-c][1 ^benzodiazepine, 
2H-lndolo[1 ,2-d][1 ^benzodiazepine, 2H-indolo[2,1-a][2,3]benzodiazepine, 2H-lndolo[2,1 -b][1 ^benzodiazepine, 1 H- 
indolo[1 ,2-b][2]benzazepine f 2H-indolo[1 ,2-a][1 Jbenzazepine, 2H-indola[2,1 -a][2]benzazeplne, indolo[1 ,2-e][1 ,5]ben- 
zodiazoclne, and indolo[2,1-b][3]benzazocine. 

[0085] Specific examples of the group represented by the above-mentioned formula: 




wherein respective symbols are as defined above, include groups obtained by removing one hydrogen atom from 
tetracyclic condensed benzene rings such as 1 H-imidazo[r,2':1 ,2]pyrido[3,4-b]indole, 1H-imldazo[1 \2':1 ,6]pyrido 
[4,3-b]lndole, 1H-imidazo[1 '.SM ,2]pyrido[3,4-b]indole, 1H-imidazo[1\5':1 ,6]pyrido[4,3-b]indole, 1 H-pyrido[2' r 1': 2 ,3] im- 
idazole ,5-b]lndo!e, lmldazo[4,5-a]carbazole, lmldazo[4,5-c]carbazole, pyrazolo[3,4-c]carbazole, 2H-pyrazino[1\2 , :1 ,5] 
pyrrolo[2,3-b]lndole, 1 H-pyrrolo[1 ',2*:1 t 2]pyrlrnldo[4,5-b]indole, 1 H-indollzlno[6,7-b]lndole, 1 H-indollzlno[8,7-b]lndole, 
indolo[2,3-b]indole, indolo[3,2-b]indole, pyrrolo[2,3-a]carbazole, pyrrolo[2,3-b]carbazole, pyrrolo[2,3-c]carbazole, pyr- 
rolo[3,2-ajcarbazole, pyrrolo[3,2-b]carbazole ( pyrrolo[3,2-c]carbazole, pyrrolop^-alcarbazole, pyrrol o[3,4-b]carba- 
zole, pyrrolo[3,4-c]carbazole, IH-pyrldot^'^SlfurotS^-bJindole, 1H-furo[3,4-alcarbazole, 1H-furo[3 r 4-b]carbazole, 
1H-furo[3,4-c]carbazole, 2H-furo[2,3-a]carbazole, 2H-furo[2,3-c]carbazole, 2H-furo[3 f 2-a]carbazole, 2H-furo[3,2-c] 
carbazole, 1 H-pyrldo[3\4':4,5]thieno[2,3-b]indole, thieno[3', 2' :5,6]thlopyrano[4,3-b] indole, thienotS'^S^Jthiopyrano 
[4,3-b]indole, 1H-[1]benzothieno[2,3-b]indole, 1H-[1]benzothieno[3,2-b]indole, 1 H-thleno[3,4-a]carbazole, 2H-thieno 
[2,3-b]carbazole, 2H-thieno[3,2-a]carbazole, 2H-thieno[3,2-b]carbazole, cydopenta[4,5]pyrrolo[2,3-f]quinoxaline, cy- 
clopenta[5,6)pyrido[2,3-b]indole, pyndot^'^^lcyclopentan ,2-b]indole, pyridotZ^'ASfcyclopentatl^-bJindole, py- 
rldo[3\4':3,4]cyclopenta[1 r 2-b]indole, pyrido[3\4':4,5]cyclopenta[1 ,2-b]indole, pyrldo^S'^Slcyclopentan^-blindole, 
1 H-cyclopenta[5,6]pyrano[2,3-b]indole, 1 H-cyclopenta[5,6]thiopyrano[4,3-b]indole ( cyclopenta[a]carbazole, cyclopen- 
ta[c]carbazole> indeno[1 ,2-b]indole, lndeno[2,1-b]indole, [l^^jtriazlnot^^M ,2]pyrido[3,4-b]indole, 1 p 3,5-triazino[1\ 
2':1 ,1 ]pyrido[3,4-b]indole, 1 H-[1 ,4]oxazino[4\3':1 p 2]pyrldo[3,4-b]indole, 1 H-[1 ^loxazlno^SM , 6] pyrido[3,4-b] indole, 
4H-[1 ^loxazinotS'^M ,2]pyrido[3,4-b]indole, indolo[3,2-b][1 ,4]benzoxazine, 1 .S-oxazino^S-blcarbazole, 2H-pyrimi- 
do[2\1':2,3][1 ,3]thiazino[5,6-b]indole, 2H-[1 ,3]thiazino[3\2':1 ,2]pyrido[3,4-b]indole, 4H-[1 ,3]thiazino[3',4':1 ,2]pyrido 
[3,4-b]lndole, lndolo[2,3-b][1,4]benzothiazlne, lndolo[3,2-b][1 l 4]benzothlazlne, lndolo[3,2-cl[2,1]benzothlazlne, 1 ,4-thi- 
azino[2,3-a]carbazole, [1 ,41thiazino[2,3-b]carbazole, [1 ,4]thlazino[2,3-c]carbazole, 1 p 4-thlazlno[3 f 2-b]carbazole, 
1 ,4-thiazlno[3,2-c]carbazole, 1H-indolo[2,3-g]pteridine f 1H-lndolo[3,2-g]pteridine, pyrazlno[1',2':1 ,2]pyrido[3,4-b]in- 
dole, pyrazino[1 \2':1 ,2]pyrido[4,3-b]indole, 1 H-pyrldo^'^VS.eipyrazino^.S-bJindole, 1 H-pyrldo[3\2':5,6]pyrazino 
[2,3-b]indole, 1 H-pyridoP'^'iS^lpyrazino^.S-blindole, pyrido[1 ' ( 2':1 ,2]pyrimido[4,5-b]indole, pyrido[1\2':1 ,2]pyrimido 
[5,4-b]indole, pyrido[2\1^2,3]pyrimido[4,5-b]indole, pyrimidoM'^M ,2]pyrido[3,4-bJindole, pyrimidol/I'^l ,6]pyrido 
[3,4-b]indole, pyrimido[5 , ,4 , :5,6]pyrano[2,3-b]indole, pyrldazino[4\5':5,6]thiopyrano[4,5-b]indole, 1 H-indolo[3,2-c]cin- 
noline, 1 H-indolo[2,3-b]quinoxaline, 1H-pyrazino[2 ( 3-a]carbazole, 1H-pyrazino[2,3-b]carbazole, 1 H-pyrazino[2,3-c] 
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carbazole, 1 H-pyridazlno[3,4-c]carbazole, 1 H-pyridazlno[4 P 5-b]carbazole p 1 H-pyrimidol4,5-a]carbazole, 1 H-pyrimido 
[4,5-c]carbazole, IH-pyrtmidotS^-alcarbazole, 1 H-pyrimWofS^-blcarbazole, 1H-pyrimldo[5,4-c]carbazole, 7H-1,4-dl- 
oxlno&.yiSMl ,2]dioxlno[3,4-b]Indole p 6H-[1 ,4]benzodIaxlno[2,3-b]lndole, 6H-[1 ,4]benzodlth!lno[2,3-b]lndole f 1H-in- 
dolo[2,3-b]-1 ,5-naphthyridine, 1 H-indolo[2,3-b][1 ,6]naphthyridine, 1 H-indolo[2,3-bI[1 ,8]naphthyridine p 1 H-lndolo 
[2,3-c]-1 ,5-naphthyridlne, 1 H-lndolo[2 ( 3-c][1 ,6]naphthyridine, 1 H-indolo[2,3-c][1 ,7]naphthyrldine, 1 H-lndolo[2,3-c][1 ,8] 
naphthyridine, 1H-indolo[3,2-b]-1,5-naphthyrldine, 1H-indolo[3,2-b][1 ,7]naphthyridine, 1H-lndo!o[3 p 2-b][1,8]naphthyri- 
dine, 1 H-indolo[3,2-c][1 ,8]naphthyridine, indolo[2,3-a]quinolizine, jndolo[2 ( 3-b]quino!izina, indolo[3,2-a]quinolizine, in- 
dolo[3,2-blquinolizlne p pyrano[4\3':5,61pyr1do[3,4-b]lndole, pyridof^.S'^.SlpyranofS^-bJindole, pyrldoK^'iS^Jpyrano 
[2,3-b]lndole p pyrido^S'^eipyranoP^-bJlndole, 1H-indolo[2 p 3-c)isoqulnoline, 1H-indo!o[3,2-c]isoqulnoIine, 1H-indo- 
lo[2,3-c]quinoline, 1H-indolo[3,2-c]quinollne, 1 H-pyrido[2 p 3-a]carbazole, 1H-pyrido[2,3-b]carbazole, 1H-pyiido[2,3-c] 
carbazole, 1 H-pyrido[3,2-a]carbazole, 1 H-pyrldo[3,2-b]carbazoie P 1H-pyrido[3,2-c]carbazole, 1H-pyrldo[3,4-a]carba- 
zole, 1H-pyr!do[3,4-b]carbazole, 1 H-pyridoilS^-clcarbazole, 1 H-pyrido[4,3-a]carbazole, 1 H-pyrldo[4,3-b)carbazole, 
1H-pyrido[4 p 3-c]carbazole, 1H-quindoline, 1H-quininedoline, 1H-pyrano[3 , l 4 , :5,6]pyrano[4,3-b]indole, [1 jbenzopyrano 
[2,3-b]lndole, [1]benzopyrano[3 p 2-b]lndote, [1Jbenzopyrano[3,4«b]lndo!e, [1]benzopyrano[4,3-b]indol9, [2]benzo- 
pyrano[4,3-b]indole, pyrano[2,3-aJcarbazole, pyrano[2,3-b]carbazole p pyrano[2,3-clcarbazole, pyrano[3,2-a]carba- 
zole, pyrano[3,2-c]carbazo!e, pyrano[3,4-a]carbazole, 1H-phosphinolino[4,3-blindole, [Ijbenzothiopyrano^^-b] in- 
dole, [1]benzothiopyrano[3,2-b]indole, [1]benzothiopyrano[3,4-b]indole, [1Ibenzothiopyranot4,3-bIindole, [2]benzothl- 
opyrano[4,3-b]indole, 1 H-benzo[a]carbazole, 1 H-benzo[b]carbazole, 1 H-benzo[c]carbazole, [1 ,6,2]oxathiazepino[2\ 
3':1 :2]pyrido[3,4-b]indole, 1 H-azepino[1',2':1 P 2]pyrido[3.4-b]indole P 1 H-pyrido[1 \2*:1 f 2]azepino[4,5-b]indole, 2H-pyrido 
[V^'il^Jazepino.p^-b^ndole, 1H-pyrido[3\2':5,6]oxepino[3 f 2-b]lndole ( IH-pyrldoK'^'iS.eioxepinop^-blindole, 2H- 
pyrido[2',3 , :5,6]oxepino[2 l 3-b])ndole l 2H-pyrido[2\3 , :5 t 6]oxepino[3,2-b]indole, 2H-pyrido[3\4':5 p 6]oxeplno[3 p 2-b]in- 
dole, pyrldo[2',3':4,5]cyclohepta[1 ,2-bJindole, pyridotS'^^^lcycloheptall ,2-b]indole, pyrido[3',4':4,5]cyclohepta 
[1 p 2-b]lndole, pyrldoP'.^S.ejcycloheptatl ,2-b]lndole, 2H-pyrano[3\2':2,3]azeplno[4 r 5-b]indole, 1 H-lndolo[3,2-b][1 ,5] 
benzoxazepine, 1H-indolo[3,2-dI[1 f 2]benzoxazepine, 1H-indolo[2,3-ci[1 ,5]benzothlazepine, [1 ,4]diazepino[2.3-a]car- 
bazole, indolo[2,3-b][1 ^benzodiazepine, indolo[2,3-d][1 ^benzodiazepine, indoio[3,2-b][1 ,4] benzodiazepine, indole 
[3,2-b][1 ,5]benzodlazeplne, lndolo[3 P 2-d][1 ,3]benzodiazeplne, lndolo[3,2-d][2 p 3]benzodiazeplne, lndolo[2,3-a][3]ben- 
zazeplne, lndolo[2,3-c][1]benzazeplne, lndolo[2,3-d][1]benzazeplne, lndolo[2 f 3-d][2]benzazeplne, lndolo[3,2-b][1]ben- 
zazeplne, indolo[3,2-c][1]benzazeplne, lndolo[3,2-d][1]benzazeplne, 1H-indolo[2,1-b][3]benzazepine, 1H-[1]benzox- 
epino[5 p 4-b]indole p 1 H-[2]benzoxeplno[4 p 3-b]indole p 1 H-[1]benzothieplno[4,5-b]indole f 1 H-[1]benzothiepino[5,4-b]in- 
dole, benzof3,4]cyclohepta[1 ,2-bJindole, benzo[4,5]cyclohepta[1 ,2-b]lndole, benzo[5 p 6]cyclohepta[1 ,2-bJindole, benzo 
[6,7]cyclohepta[1,2-b]indole, cycloheptaCbJcarbazole, 4H-[1 .SJoxazocinotS'.^l ,6]pyrido[3,4-b]indole, azocino[1 ' p 2': 
1 ,2lpyrido[3,4-b]indole. 2,6-methano-2H-azeclno[4,3-b]lndole, S^-methano-SH-azeclnotS^-bJIndole. pyrldo[1 ',2':1 ,8] 
azoclnofS^-blindole, pyrido^'.S'ie./Joxoclnop.S-bJindole, pyrldoK'^'^.TJoxocinoK^-blindole, 1 ,5-methano-1 H- 
azeclno[3,4-b]indole, 2,6-methano-1 H-azecino[5 p 4-b]indole p 1 H-pyrido[3S4^5,6]cycloocta[1 ,2-b]indole, 1 p 4-ethancox- 
oclno[3,4-b]lndole, pyrano[3\4':5,6]cycloocta[1 ,2-b]lndole. 1 H-lndolo[2,3-c][1 ,2,5,6]benzotetrazoclne p 1 H-indolo[2,3-c] 
[1 ,6]benzodlazoclne, 6,1 3b-methano-13bH-azeclno[5,4-b] Indole, oxodno[3 p 2-a] carbazole, 1 H-benzo[g]cycioocta[b] 
indole, 6,3-(iminomethano]-2H-1 ,4-thiazonino[9,B-b]indole ( 1 H,3H-[1 ,4]oxazonino[4',3':1 ,2]pyrido[3 t 4-b]indole, 2H- 
S.e-ethanoazoninotS^-bJindole, 2H-3,7-methanoazacycloundecino[5 > 4-b]indole, 1H-6,12b-ethanoazonino[5,4-b]in- 
dole, indolo[3,2-e][2]benzazonine, 5 p 9-methanoazacycloundecino[5,4-b]indole, 3,6-ethano-3H-azeclno[5,4-bllndole, 
3,7-methano-3H-azacycloundecino[5,4-b] indole, pyrano^'.S'iB^azeclnotS^-blindole, 1 H-indolo[2,3-c][1,7]benzodi- 
azecine, 1 H-lndolo [3 ,2-e][2]benzazecine, benzo[e]pyrrolo[3 p 2-b] indole, benzo[e]pyrrolo[3,2-g]lndole p benzo[e]pyrrolo 
[3,2,1 -hi]indole, benzo[e]pyrrolo[3,4-b] indole, benzo[g]pyrrolo[3,4-bJlndole, 1 H-benzo[f]pyrrolo[1 ,2-a]indole, 1 H-benzo 
[g]pyrrolo[1 ,2-a]indole, 2H-benzo[e]pyrrolo[1 ,2-a]indole, 1 H-benzo[fJpyrrolo[2,1 -ajisoindole, 1 H-benzo[g]pyrrolo 
[2,1-a]isoindole, 2H-benzo[e]pyrrolo[2,1 -a] iso indole, isoindolo[6,7,1 -cde]indole, spiro[cyclohexane-1 ,5'-[5H]pyrrolo 
[2,1-a]lsoindole], isoindoio[7,1 f 2-hij]quinoline, 7,11-methanoazocino[1,2-a]indole, 7,11-methanoazoclno[2,1-a]isoin- 
dole, dibenz[cd,f]indole, dibenz[cd,g]lndole, dibenz[d,f]indoie, 1 H-dibenz[e,g]indole, 1 H-dlbenz[e,g]lsolndole, naphtho 
[1 ,2,3-cd]indole, naphtho[1 p 8-ef]indole, naphtho[1 ,8-fg]indole, naphtho[3,2,1-cd]indole, 1H-naphtho[1 ,2-eJindole, 1H- 
naphtho[1,2-f]indole, 1 H-naphtho[1 ,2-g]lndole, 1H-naphtho[2,1-e]indole, 1H-naphtho[2,3-elindole, 1H-naphtho[1 ,2-f] 
isoindole, 1H-naphtho[2,3-e]isoindole, spiro[1 H-carbazole-1 ,r-cyclohexane], spiro[2H-carbazole-2,1'-cyclohexane], 
spiro[3H-carbazole-3,V-cyclohexane], cyclohepta[4,5]pyrrolo[3,2-f]quinoline, cyclo hepta[4, 5] pyrrol o[3,2-h]qu incline, 
azeplno[4,5-b]benz[e]lndole, 1 H-azeplno[1 ,2-a]benz[f]lndole, 1 H-azeplno[2,1-a]benz[fllsolndole, benzo[e]cyclohepta 
[b]indole, and benzo[g]cyclohepta[b]indole. 

[0086] Specific example of the group represented by the above-mentioned formula: 
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wherein respective symbols are as defined above, include groups obtained by removing one hydrogen atom from 
tetracyclic condensed benzene rings such as 1 HHdipyrrolo[2,343:3\2\1Mil]lndole, spiro[cyclopentane-1 ,2'(1 'H)-pyrrolo 
[3,2,1 -hGindole], splronmldazolldlne^l'fS'^-^HlpyrrolotS^.I-IJJquinollne], py rid o[2, 3 -b] pyrrol o[3 ,2,1 -hi] Indole, pyri- 
do[4,3-b]pyrrolo[3,2,1-hi]indole,b^ 

phenanthrydine, spiro[cyclohexane-1 ^'-[eHJpyrrolofS^.I-ijlqulnoline], 4,9-methanopyrrolo[3,2,1 -1 m][1]benzoazoc- 
ine, spirofcycloheptane-I.eHeHJpyrrolotS^.I-IJlquinoline], 1H-pyrano[3,4-d]pyrrolo[3,2,1-jk][1]ben2azepine p 3H-ben- 
zo[b]pyrroio[3,2,1-Jk][4,1]benzoxazepine, 7H-indolo[1 ,7-ab][4,1]benzoxazepine, benzo[b]pyrrolo[3,2 p 1-jk][1 ^benzo- 
diazepine, indolo[1 ,7-ab][1 ^benzodiazepine, indolo[1 ,7-ab][1]benzazepine, IndoloiT.I-abKSlbenzazepine, 1H-cy- 
ciohepta[d][3,2,1-Jk][1]benzazepine, spiro[azepino [3,2,1 -hi]indole-7(4H), V-cycloheptane], 4H-5 r 11 -methanopyrrolo 
[3,2,1-no][1]benzazacycloundecine, and spiro[azepino[3,2,1 -hi]indole-7(4H),1 '-cyciooctane]. 
[0067] Among them, further preferable is a group represented by the formula: 



[0088] In addition, when the "aromatic ring group" in the "optionally condensed 5- or 6-membered aromatic ring 
group" represented by Ar is, for example, "an aromatic heterocyclic group", examples of fusion of the "aromatic hete- 
rocyclic group" include: 

(d) the case where the aromatic heterocyclic group Is condensed with a monocyclic aromatic ring which may have 
a substltuent, and 

(e) the case where the aromatic heterocyclic group is condensed with a di- to tri-cyclic aromatic ring which may 
have a substltuent, or condensed with two same or different monocyclic aromatic rings. 

[0089] Specific examples Include 1-, 2- or 3- indolyl; 1-, 2-or 3-isoindolyl; 2- or 3-benzofuranyl; 2- or 3-benzothio- 
furanyl; 1 - or 3-benzimidazolyl; 2-benzoxazolyl; 2-benzothiazolyl; 1 ,2-benzisothiazol-3-yl; 1 ,2-benzisoxazol-3-yl, 2-, 3- 
or 4-quinoiyl; 1-, 3- or 4-isoqulnolyl; 2- or 3-quinoxalinyl; 1- or 4-phthalazinyl; naphthyridinyl such as 1 ,8-naphthyrldln- 
2-yl, and 1 ,5-naphthyridin-3-yl; 2- or 4-quinazolinyl; 3- or4-cinnolinyl; 9-acridinyl; 2-, 6- or B-purinyl; 2-, 4-, 6- or 8-pte- 
ridinyl. 

[0090] Preferable examples of Ar include groups represented by the formula: 
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wherein A* ring is as defined for A ring, and the other symbols are as defined above. 

[0091] Herein, as A ring and A' ring, a benzene ring which may have 1 to 4 substituent(s) selected from (i) halogen 
(fluoro etc.), (II) C.,_ 6 alkoxy (methoxy etc.), (Ill) halogenoC^e alkoxy (trlfluoromethoxy)etc.), (iv) amino, (v) (mono or 
di) C^e alkylamlno (methylamino, ethylamlno, dimethylamino, diethylamino etc.), (vi) 1 -pyrrolldlnyl, (vll) plperldino, (viii) 
1-piperazinyl, (ix) N-methyl-1-piperazinyl, (x) N-acetyl-1-piperazinyl (xi) morpholino, (xii) hexamethyleneimino, (xiil) 
imidazolyl, (xiv) C 1 , 6 alkyl (propyl etc.) which may be substituted with carboxy optionally esterified with C u6 alkyl (methyl 
etc.), (xv) lower alkyl-carbonytamino (acetylamlno etc.), (xvl) loweralkylsulfonylamino (methyls ulfonylamino etc.), (xvil) 
amlnosulfonyl, (xvili) (mono or di) C v6 alkyl amlnosulfonyl, (xix) 5- to 7-membered cyclic amino-sulfonyl ((1 -pyrrolldlnyl) 
sulfonyl, plperidinosulfonyl, (l-piperazlnyl)sulfonyl, morpholinosulfonyl etc.), (xx) carbamoyl, (xxi) (mono or di) C^ e 
alkylcarbamoyl, (xxi) 5-to 7-membered cyclic amlno-carbonyl ((1 -pyrrolidlnyl)carbonyl, piperldinocarbonyl, (1 -piperazi- 
nyl)carbonyl, morpholinocarbonyl etc.), and (xxii) cyano is preferred. More preferably, A ring is a benzene ring which 
may have 1 or 2 substituent(s) selected from aminosulfonyl, mono- or di-C^ alkylaminosuffonyl, carbamoyl and mono- 
or dl-C^e alkyl-carbamoyl, and A' ring is a benzene ring which has 1 or 2 substltuent(s) selected from amlnosulfonyl, 
mono- or di-C^ alkylaminosulfonyl, alkyl-carbonylamino and alkylsulfonylamino, and further may have 1 to 
4 substltuent(s) (e.g. C,^ alkoxy etc.). 

[0092] In addition, it is preferable that Ba ring, C" ring and D° ring may have 1 or 2 substltuent(s) selected from C,_ 6 
alkyl, aJkyl-carbonylamino and alkylsulfonylamino, and R 1 and R 1 ' are (1) a hydrogen atom, (2) a C^. 6 alkyl 
group or a C 7 . 16 aralkyl group, each of which may have 1 or 2 substituent(s) selected from hydroxy and 0^. 6 alkoxy- 
carbonyl, or (3) a group represented by the formulas: -(C=0)-R 2 ', -(C=0)-NR 2 '-R 3 ' or -S0 2 R 2 ' [wherein R 2 ' and R 3 ' 
represent hydrogen atom, optionally halogenated alkyl or C 6 . 10 aryl, respectively], respectively. 
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KmJtJSl^SS^? 7° 10 ° f a,0mS " the " spacer hav,n 9 a ma,n c ^'n - 1 to 10 of atoms 

an atom number of ' 2 ^pTntlene , s counted 2 ! " ' T'" Chal " b6C ° me m,n,mum ' For •»"*••. 

[0094] Examples o Xte^SteVnaTr^^n m i f T". nUmber ° f 1 ■ 8 ^*P««W*» counted as 3. 

C3. 9 cyclic hydrocarbon glp S5 may ^alJsSm^ ST TT ^ haVe 8 SUbStitUent ' a d,va,ent 
substltuent. y substltuent and a divalent heterocyclic group which may have a 

EL,?S^^ ™* a ;f/" a 'n 1 to 10 of atoms whteh may have a 

the"divalen c~ 9 cyclfchS 
may have a substl^^^ 

ch,o,ne,brom«nejod^ec ^ T" ha '° 9en at0m (e g f,uorlne - 

halogenatedc^alkoxy.op ona^ 

carboxy, cafcamtyl, fSJSSSSSZ T^l^TZ^Tc T *5« r^'™' ^ 
alkyl-carbamoyl, optionally haloaenated C 2l„!i. alkyl-caibonyl, c M alkoxy-carbonyi, mono- or dl-C^ 

™ J ! xam P |es of "C 2 . 10 alkynylene- include -C=C-, -cL-dc- -CH,-C=C-CH ch 

K k X X v v 

^Cr ^O'xS -6 "6 
XT X)"XXXX 



and the like. 

[0102] The examples of the "C 3 . 9 cycloalkenylene" inlude: 
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X X V V V ^Cr 
~-Cr -6 *-6 -6 ^ 

^6xrxrXXXX\> 



and the like. 



[0103] Examples of the "divalent heterocyclic group" in the "divalent hetercyclic group which may have a substituent" 
include groups obtained by removing two hydrogen atoms from 4- to 14-membered (preferably 5- to 9-membered) 
aromatic or non-aromatic heterocyclic rings containing 1 to 4 hetero atom(s) selected from a nitrogen atom, an oxygen 
atom and a sulfur atom. Examples of such the aromatic or non-aromatic heterocyclic ring include the same rings as 
those exemplified for the "heterocyclic ring which may have a substituent" represented by the above-mentioned B ring. 
[0104] As L, C^o alkylene which may have a substituent Is preferred, inter alia, a C 2 _ 6 alkylene group which may 
have 1 to 4 substltuent(s) selected from halogen atom, hydroxy, oxo and phenyl (e.g. -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ) 4 -, 
-<CH 2 ) 5 -, -(CH 2 ) 6 -, -CHFCH 2 -, -CHF(CH 2 ) 2 -, -CHF(CH 2 ) 3 -, -CHF(CH 2 ) 4 -, -CF 2 CH 2 -, -CF 2 (CH 2 ) 2 -, -CF 2 (CH 2 ) 3 -, -CF 2 
(CH 2 ) 4 , -(CH 2 )3CH(CH3)-, -(CH 2 ) 4 CH(CH 3 )-, -(CH 2 ) 3 CH(CF 3 )-, -(CH 2 ) 4 CH(CF 3 )-, -(CH 3 )CHCH 2 -, -(CH 3 )CH(CH 2 ) 2 -, 
-(CH(CH 3 )) 2 -, -CH 2 CH(OH)-, -CH 2 CO-, -(Ph)CHCH 2 - etc.) is preferable and, further, 03.7 cycloalkylene or a combina- 
tion of C 3 . 7 cycloalkylene and alkylene (e.g. 



) Is also preferable. 

[0105] Examples of the ring formed between L and Ar include 1 -oxoindan-2-yl, 1 -oxo-1 ,2,3,4-tetrahydronaphthalen- 
2-yl, 5-oxo-6,7,8,9-tetrahydro-5H-benzo[a]cyclohepten-6-yl, 2,5-dioxo-1 ,2,3,5,67-hBxahydroindeno[5,6-d]imidazol- 
6-yl r 2 l 5-dioxo-2,3,5 l 6,7,8-hexahydro-1 H-naphtho[2 f 3-d]imidazol-6-yl l 2,5-dioxo-1 ,2,3,5,6,7,8,9-octahydrocyclohepta 
[f]benzimidazol-6-yl, 2,8-dioxo-2,3,4,6 l 7,8-hexahydro-1 H-cydopenta[g]quinazolin-7-yl, 2,9-dioxo-1 ,2,3,4,6, 7,8,9-oc- 
tahydrobenzo[g]quinazolin-8-yl, 2,10-dioxo-2,3,4,67,8,9,1 0-octahydro-1 H-cyclohepta[g]qunazolln-9-yl, 2,2-dioxido- 
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S-oxo-3 ,5,6 ,7-tetrahydro-1 H-indeno[5,6-c][1 ,2,5]thiadiazol-6-yl, 2,2-dioxldo-5-oxo-1 ,3,5,6 ,7,B-hexahydronaphto 
[2,3-c][1,2,5]thladlazol-6-yl, 2,2-dloxldo-5-oxo-3,5,6,7,8 f 9-hexahydro-1H-cyclohepta[f][2J ,3]benzothladlazol-6-yl, 
2,2-dloxldo-8-oxo-1,3 l 4 l 6 > 7,8-hexahydrolnd©no[5,6-c][1,2 r 6]thladlazin-7-yl t 2,2-dloxlde-9-oxo-3,4,6,7,8,9-hexahydro- 
1H-naphtho[2,3-c][1,2,6]thladiazin-8-yl, and 2,2-dioxide-10-oxo-1 ,3,9,6,7,8,9, 10-octahydrocyclohepta[g][2,1,3]benzo- 
thtadlazln-9-yl. Preferable example includes a ring represented by the formula: 

cx5- oir o^xx5- Ax& 



wherein symbols are as defined above. 

[0106] Examples of the "amino group which may have a substltuent" represented by Y include a group represented 
by the formula: 



\ 

— N— Ls-X— Ar 2 



R 
I 



wherein R represents a hydrogen atom or a hydrocarbon group which may have a substltuent, l_2 a represents aC H 
alkylene group which may have a substltuent, X represents a bond, an oxygen atom or a nitrogen atom, and Ar 2 
represents an aromatic ring group which may have a substltuent, or Ar 2 and R, or Ar 2 and may be linked together 
to form a ring. 

[01 07] Examples of the "hydrocarbon group which may have asubstituent" represented by R include the same groups 
as "hydrocarbon groups which may have a substltuent" represented by R 1 . 

[0108] Examples of the "substituent" in the "hydrocarbon group which may have a substltuent" represented by R 
Include the same groups as "substituents" in the "hydrocarbon group which may have a substituent" represented by 
R 1 , and the number of substituents (s) Is 1 to 3. 

[0109] Examples of the "C H alkylene group which may have a substituent" represented by l_2 a Include groups having 
the number of carbon chains of 1 to 4 among "C.,. 10 alkylene groups" exemplified for the "spacer having a main chain 
of 1 to 10 atoms which may have a substituent" represented by L. 

[0110] Examples of the "substituent" in the "C^ alkylene group which may have a substituent" represented by l_2 a 
include the same groups as "substituents" in the "spacer having a main chain of 1 to 10 atoms which may have a 
substituent" represented by L. 

[0111] Examples of the "hydrocarbon group which may have a substituent", the "acyl group" and the "heterocyclic 
group which may have a substituent" represented by R 1a in the "a bond, an oxygen atom or NR 1a (R 1a represents a 
hydrogen atom, a hydrocarbon group which may have a substituent, an acyl group or a heterocyclic group which may 
have a substltuent)" represented by X include the same groups as those In R 1 . 

[011 2] Examples of the "aromatic ring group" in the "aromatic ring group which may have a substituent" represented 
by Ar 2 Include the same groups as "optionally condensed 5- or 6-membered aromatic ring groups" represented by Ar. 
Examples of the "substltuent" In the "aromatic ring group which may have a substituent" represented by Ar 2 include 
the same groups as "substituents" in the "represents an optionally condensed 5- or 6-membered aromatic ring group, 
and said aromatic ring group may have a substituent' represented by Ar, and the number of substituent(s) is 1 to 5. 
[0113] Examples of the ring formed by binding Ar 2 and R together Include rings represented by the formula: 
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wherein p and q represent an integer of 1 to 3, respectively, and H ring represents a benzene ring which may have 1 
to 3 substituent(s) selected from halogen, hydroxy, optionally halogenated C V6 alkyl and optionally halogenated 
aikoxy. 

[01 14] Examples of the ring formed by binding Ar 2 and include rings represented by the formula: 



wherein r represents an integer of 0 to 2, s represents an integer of 1 to 3, and r+s is an integer of 2 to 5, and H ring 
is as defined above. 

[0115J Examples of the "nitrogen-containing saturated heterocyclic group" in the "nitrogen-containing saturated het- 
erocyclic group which may have a substituent" represented by Y include 5- to 9- membered (preferably 5-to 7-mem- 
bered) nitrogen -containing saturated heterocyclic groups which may contain 1 to 3 hetero atom(s) selected from a 
nitrogen atom, an oxygen atom and a sulfur atom In addition to carbon atoms and one nitrogen atom. Specific examples 
Include groups represented by the formulas: 





H 





\ / 



NH 






or 




H 
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Among them, preferred is a 6-membered cyclic group. 

[0116] Further preferable is a group represented by the formula: 



-O" 

[0117] Examples of the "substituent" in the "nitrogen-saturated heterocyclic group which may have a substltuent" 
Include the same groups as "substltuents" in the "heterocyclic ring which may have a substltuent" represented by 
above-mentioned B ring, and the number of substltuent(s) Is 1 to 5. In addition, nitrogen in the "nitrogen -containing 
saturated heterocyclic group" of the "nitrogen-containing saturated heterocyclic group which may have a substituent" 
may have the same group as a group represented by the formula: 



— Ls-X— Ar 2 



wherein respective symbols are as defined above. 

[0116] Preferable examples of Y include groups represented by the formulas: 




wherein respective symbols are as defined above. 

[0119] As R, (I) a hydrogen atom, (ii) a C 1>4 alkyl group which may have 1 to 3 substituent(s) selected from halogen 
atom (preferably fluoro etc.) and hydroxy, or (ill) a C 7 . 16 aralkyl (benzyl etc.) is preferable, and a hydrogen atom or a 

alkyl group Is more preferable. 
[0120] As L^, a C 2 . 4 alkylene group which may have 1 to 4 substltuent(s) selected from halogen atom, hydroxy, oxo 
and phenyl (e.g. -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ) 4 -, -CHFCH 2 -, -CHF(CH 2 ) 2 -, -CHF(CH 2 ) 3 , -CF 2 CH 2 -, -CF 2 (CH 2 ) 2 -, -CF 2 
(CH 2 ) 3 -, -(CH 3 )CHCH 2 -, -(CH 3 )CH(CH 2 ) 2 -. -(CH(CH 3 )) 2 -, -CH 2 CH(OH)-. -CH 2 CO-, -<Ph)CHCH 2 - etc.) is preferable, a 
C 2 . 3 alkylene group which may have hydroxy, oxo or phenyl (e.g. -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 3 )CHCH 2 -, -(Ph)CHCH 2 -, 
-CH 2 CH(OH)-, -CH 2 CO- etc.) is more preferable, and an ethylene group is most preferable. 
[0121] As X, a bond, an oxygen atom or NH is preferable, and a bond is more preferable. 
[0122] Preferable examples of Ar 2 include: 



(1) (i) a C 6 . 10 aryl group (phenyl etc.) or (ii) a 5- or 6-membered aromatic heterocyclic group containing 1 to 4 
hetero atom(s) selected from a nitrogen atom, an oxygen atom and a sulfur atom (optionally condensed with a 
benzene ring) (e.g. thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, pyridyl, 
pyrazinyl, pyrimldlnyl, pyridazinyl, oxadiazolyl, thladiazolyl, furazanyl, indolyl, isoindolyl, benzofuranyl, quinolyl, 
isoquinolyl, naphthyridlnyl, quinazolinyl, cinnolinyl, acridinyl etc.), each of which may have 1 to 5 (preferably 1 to 
3) substituent(s) selected from halogen (fluoro, chloro etc.), alkyl (methyl, ethyl etc.), halogenoC^ alkyl (tri- 
fluoromethyl etc.), hydroxy, C,_ 6 alkoxy (methoxy, ethoxy etc.), halogenoC^e alkoxy (trifluoromethoxy, trifluor- 
oethoxy etc.), nltro, amino, cyano, carbamoyl, carbamoyl which may be substituted with 0^ 6 alkyl or amino which 
may be substituted with formyl (NHCHO, NHCONH 2 , NHCONHMe etc.), C,_ 3 alkylenedloxy (methylenedioxy etc.), 
aminocarbonyloxy group which may be substituted with C,_ 6 alkyl (aminocarbonyloxy, methylaminocarbonyloxy, 
ethylaminocarbonyloxy, dimethylamlnocarbonyloxy, diethylaminocarbonyloxy etc.), 5-to 7-membered cyclic ami- 
no-carbonyloxy ((1 -pyrrolidinyl)carbonyloxy, piperldinocarbonyloxy etc.), aminosulfonyl, mono-G.,_ 6 alkylaminosul- 
fonyl and di-C^e alkylaminosulfonyl, 

(2) the case where Ar 2 and R are linked together to form a ring represented by the formula: 
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-05 

wherein symbols are defined above, or 

(3) the case where Ar 2 and L2 are linked together to form a ring represented by the formula: 




wherein symbols are as defined above. 

[01 23] More preferable examples of Ar 2 Include (I) a C 6 .io arvl group (phenyl etc.) or (II) a 5- or 6-membered aromatic 
heterocyclic group (optionally condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected from a nitrogen 
atom, an oxygen atom and a sulfur atom (tienyl, indolyl etc.), each of which may have 1 to 3 substituent(s) selected 
from halogen, nitro, hydroxy, optionally halogenated C 1>6 aikyl, optionally halogenated C 1>6 alkoxy and aminosulfonyl. 
[0124] More preferable Y Is a group represented by the formula: 




wherein respective symbols are as defined above. 

[0125] Preferable Compound (I) Is a compound wherein Ar is a group represented by the formulas: 
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wherein symbols are as defined above, (A ring is preferably a benzene ring which may have 1 or 2 substltuent(s) 
selected from aminosuffonyl, mono- ordi-C-,.6 alkylaminosulfonyl, carbamoyl and mono- ordi-C^ alkyfcarbamcyl, A' 
ring is preferably a benzene ring which has 1 or 2 substltuent(s) selected from aminosulfonyl, mono-or di-C^g alkylami- 
nosulfonyl, C^e alkyl-carbonylamlno and C,_ 6 alkylsulfonylamlno, and further may have 1 to 4 substltuent(s) (e.g, C,_ 6 
alkoxy etc.), Ba ring, C" ring and D" ring may preferably have 1 or 2 substltuent(s) selected from C,_ 6 alkyl, C^ 6 alkyl- 
carbonylamlno and C|_ 6 alkylsulfonylamino, respectively, and R 1 and R 1 ' preferably are (1 ) a hydrogen atom, (2) a C^ B 
alkyl group or a Cj m16 aralkyl group (benzyl etc.), each of which may have 1 or 2 substltuent(s) selected from hydroxy 
and C^e alkoxycarbonyl, or (3) a group represented by the formula: - (C=0)-R 2 ' p -(C=0)-NR 2 'R 3 ' or -S0 2 R 2 ' [wherein 
R 2 ' and R 3 ' represent a hydrogen atom, optionally halogenated C,^ alkyl or C 6 . 10 aryl, respectively], respectively); 

L is (1) a C 2 _ 6 alkylene group which may have 1 to 4 substituent(s) selected from halogen atom, hydroxy, oxo 
and phenyl (e.g. -(CH 2 ) 2 -, -(CH 2 ) 3 -, -<CH 2 ) 4 -, -<CH 2 ) S -, -(CH 2 ) 6 -, -CHFCH 2 -, -CHF(CH 2 ) 2 -, -CHF(CH 2 ) 3 -, -CHF(CH 2 ) 4 - t 
-CF 2 CH 2 -, -CF 2 (CH 2 ) 2 -, -CFgJCHgJa-, -CF 2 (CH 2 ) 4 -, -(CH 2 ) 3 CH(CH 3 )-, -(CH 2 ) 4 CH(CH 3 )-, -<CH 2 ) 3 CH(CF 3 )-, -(CH 2 ) 4 CH 
(CF 3 )-, -(CH 3 )CHCH 2 -, -(CH 3 )CH(CH 2 ) 2 -, -<CH(CH 3 )) 2 -, -CH 2 CH(OH)-, -CH 2 CO-, -(Ph)CHCH 2 - etc.), or (2) cy- 
cloalkylene or a combination of 0^ 7 cycloalkylene and C AmA alkylene (e.g. 

-Or ~Cr-6 ~i "O "6 
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etc.); 



Y Is a group represented by the formulas: 






2 



or 



2 



wherein respective symbols are as defined above, 

R is (I) a hydrogen atom, (il) a C-,.4 alkyl group which may have 1 to 3 substltuent(s) selected from a halogen 
atom (e.g. fluoro etc.) and hydroxy, or (ill) Cy.^ aralkyl (benzyl etc.); 

is a C 2 ^ alkylene group which may have 1 to 4 substltuent(s) selected from halogen atom, hydroxy, oxo and 
phenyl (e.g. -(CH^-, -(CH 2 ) 3 -, -(CH 2 ) 4 -, -CHFChU,-, -CHF(CH 2 ) 2 -, -CHF(CH 2 ) 3 -, -CF 2 CH 2 -, -CF 2 (CH 2 ) 2 -, -CF 2 (CH 2 ) 3 - I 
-(ChyCHCHj,-, -(CH 3 )CH(CH 2 ) 2 -, -(CH(CH 3 )) 2 -, -C^ChKOH)-, -CH 2 CO-, -(Ph)CHCH 2 - etc.); 

X is a bond, an oxygen atom or NH; 

Ar 2 Is (1) (I) a C6_ 10 aryl group (phenyl etc.) or (II) a 5- or 6-membered aromatic heterocyclic group (optionally 
condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected from a nitrogen atom, an oxygen atom and 
a sulfur atom (e.g. thienyl, furyl, pyrrolyl, imldazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, Isooxazolyl, pyrldyl, 
pyrazinyl, pyrimidlnyl, pyrldazlnyl, oxadiazolyl, thiadiazolyl, furazanyl, indolyl, Isoindolyl, benzofuranyl, qulnolyl, isoqui- 
nolyl, naphthyridinyl, quinazolinyl, cinnollnyl, acridinyl etc.), each of which may'have 1 to 5 (preferably 1 to 3) substltuent 
(s) selected from halogen (fluoro, chloro etc.), alkyl (methyl, ethyl etc.), halogenoC^ alkyl (trifluorom ethyl etc.), 
hydroxy, 0^. 6 alkoxy (methoxy, ethoxy etc,), halogenoC^ alkoxy (trlfluoromethoxy, trlfluoroethoxy etc.), nltro, amino, 
cyano, carbamoyl, carbamoyl which may be substituted with C^s alkyl or amino which may be substituted with formyl 
(NHCHO, NHCONH 2 , NHCONHMe etc.), C,_ 3 alkylenedioxy (methylenedioxy etc.), an amlnocarbonyloxy group which 
may be substituted with C,. 6 alkyl (amlnocarbonyloxy, methylaminocarbonytoxy, ethylamlnocarbonyloxy, dlmethylaml- 
nocarbonyloxy, dlethylamlnocarbonyloxy etc.), 5-to 7-membered cyclic amlno-carbonyloxy ((1 -pyrrol ldlnyl)carbony- 
loxy, piperidinocarbonyloxy etc.), arninosutfonyl, mono-C^.g alkylaminosulfonyl and di-C-j.g alkylaminosulfonyl, (2) the 
case where Ar 2 and R are linked together to form a ring represented by the formula: 



wherein symbols are as defined above, or (3) the case where Ar 2 and are linked together to form a ring represented 
by the formula: 





wherein symbols are as defined above. 

[0126] In addition, among Compound(l), a compound represented by the formula: 
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0 R 
II I 



(la) 



wherein A^ represents a dicycllc to tetracyclic condensed benzene ring group which may have a substituent, L, rep- 
resents a C 4 . 6 alkylene group which may have a substituent, and the other respective symbols are as defined above, 

10 (hereinafter, abbreviated as Compound (la) in some cases) or a salt thereof is a novel compound. 

[0127] The "dicycllc to tetracyclic condensed benzene ring group" in the "dicycllc to tetracyclic condensed benzene 
ring which may have a substituent" represented by Ar-, Include the same groups as those exemplified with respect to 
the condensed benzene ring group exemplified as an example of condensation of the "phenyl group" in the case that 
the "5- or 6-membered aromatic ring group" in the "optionally condensed 5- or 6-membered aromatic ring group" rep- 

15 resented by Ar is "phenyl group". 

[0128] The "substituent" In the "dicycllc to tetracyclic condensed benzene ring group which may have a substituent" 
represented by A^ Include the same groups as those exemplified with respect to the "substituent 1 in the "represents 
optionally condensed 5- or 6-membered aromatic ring group, and said aromatic ring group may have a substituent" 
represented by Ar. 

20 [01 29] Preferable examples of Ar! include groups represented by the formulas: 



25 



30 



35 




wherein respective symbols are as defined above. 
40 [0130] More preferable examples of Ar., Include groups represented by the formulas: 
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wherein symbols are as defined above. 

[0131 ] Herein, as A ring, a benzene ring which may have 1 to 2 substituent(s) selected from (i) halogen (fluoro etc.), 
(II) C 1-6 alkoxy(methoxy etc.), (Ill) halogenoC^g alkoxy (trifluoromethoxy etc.), (iv) amino, (v) (mono or dlJC^ alkylami- 
no (methylamlno, ethylamlno, dimethyl amino, diethyiamlno etc.), (vl) 1-pyrrolldinyl, (vll) plperldino, (vlli) 1 -plperazlnyl, 
(ix) N-methyl-1-piperazinyl, (x) N-acetyl-1-piperadinyl, (xi) morpholino, (xii) hexamethyleneimino, (xiii) imidazolyl, (xiv) 
C,. G alkyl (propyl etc.) which may be substituted with carboxy optionally esterified with C^. e alkyl (methyl etc.), (xv) 
lower alkyl-carbonylamino (acetylamino etc.), (xvi) lower alkylsulfonylamino (methylsuifonylamino etc.), (xvil) amino- 
sulfonyl, (xviii) (mono or dl) C,_ 6 alkylamlnosulfonyl, (xix) 5- to 7-membered cyclic amino-sulfonyl ((1 -pyrrol idinyl)sul- 
fonyl, piperidinosulfonyl, (1-pipera2inyl)sulfonyl, morphoiinosulfonyl etc.), (xx) carbamoyl, (xxi) (mono ordi) C|_ 6 alkyl- 
carbamoyl, (xxi) 5-to 7-membered cyclic amino-carbonyl ((l-pyrrolldinyl)carbonyl, piperldinocarbonyl, (1-plperazinyl) 
carbonyl, morpholinocarbonyl etc.) and (xxli) cyano is preferred. More preferably, A ring is a benzene ring which may 
have 1 or 2 substituent(s) selected from aminosulfonyl, mono-or di-C^s alkylaminosulfonyl, carbamoyl and mono-or 
di-C-,. 6 alkyl-carbamoyl. 

[01 32J In addition, it is preferable that Ba ring, C" ring and D" ring may have 1 or 2 substltuent(s) selected from C,_ 6 
alkyl. Ci-e alkyl-carbonylamino and C,. 6 alkylsulfonylamino, respectively, and R 1 and R 1 ' are (1) a hydrogen atom, (2) 
a C,. 6 alkyl group or a C 7 . 16 aralkyl group, each of which may have 1 or 2 substltuent(s) selected from hydroxy and 
C^g alkoxy-carbonyl, or (3) a group represented by the formula: -(C=0)-R 2 ', -(C=0)-NR 2 'R 3 ' or -S0 2 R 2 ' [wherein R 2 ' 
and R 3 ' represent a hydrogen atom, optionally halogenated alkyl or C^q aryl, respectively]. 
[0133J Examples of the "C4_ 6 alkylene group which may have a substltuent" represented by include those having 
carbon chain number of 4 to 6 among the ,, C 1 . 1 0 alkylene group" exemplified with respect to the "spacer having a main 
chain of 1 to 10 atoms which may have a substltuent" represented by L. 

[0134] The "substltuent" in the "C± 6 alkylene group which may have a substltuent" represented by L, include the 
same groups as those exemplified with respect to the "substituent" in the "spacer having a main chain of 1 to 10 atoms 
which may have a substituent" represented by L. Preferable examples include 1 to 4 substituent(s) selected from 
halogen atom (e.g. fluorine, chlorine, bromine, iodine etc.), nltro, cyano, optionally halogenated C 1-6 alkoxy, and hy- 
droxy. 
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[0135] Preferable examples of Li Include -(CH 2 ) 4 -, -(CH 2 ) 5 -, -(CH 2 ) 6 -, -CHF(CH 2 ) 3 -, -CHF(CH 2 ) 4 -, -CF 2 (CH 2 ) 3 -, 

(CHgU-, -(CH 2 ) 3 CH(CH 3 )-, -(CH 2 ) 4 CH(CH 3 )-, -(CH 2 ) 3 CH(CF 3 )-, and -(CH 2 ) 4 CH(CF 3 )-. 

[0136] Compound (la) Is preferably a compound wherein Ar, Is a group represented by the formulas: 







wherein symbols are as defined above, (more preferably a group represented by : 
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O 




or 



O 




wherein symbols are as defined above) (A ring is preferably a benzene ring which may have 1 or 2 substituent(s) 
selected from amlnosuffonyl, mono- or dl-C^e alkylamlnosulfonyl, carbamoyl and mono- or dl-C^g alky [carbamoyl, Ba 
ring, C° ring and D a ring may preferably have 1 or 2 substltuent(s) selected from alkyl, C v6 alkyl-carbonylamlno 
and C^s alkylsulfonylamino, respectively, and R 1 and R 1 ' are preferably (1) a hydrogen atom, (2) a alkyl group or 
a C7_ 16 aralkyl group (benzyl etc.), each of which may have 1 or2substttuent(s) selected from hydroxy and alkoxy- 
carbonyl, or (3) a group represented by the formula: -{C=0)-R 2 ', •(C=0)-NRP ? R 3 ' or -S0 2 R 2 ' [wherein R 2 ' and R 3 ' rep- 
resent hydrogen atom, optionally halogenated C 1-6 alkyl or C^q aryl, respectively], respectively); 

L 1 is a alkylene group which may have 1 or 2 halogen atom(s) such as -(CH 2 ) 4 -, -(CH 2 ) 5 -, -CHF(CH 2 >3-, 
-CHF(CH 2 ) 4 -, -CF 2 (CH 2 ) 3 -, -CF 2 (CH 2 ) 4 -, -(CH 2 ) 3 CH(CH 3 )- 1 and -(CH 2 ) 4 CH(CH 3 )- (preferably unsubstltuted C^ 5 
alkylene group); 

R is (I) a hydrogen atom, (ii) a C 1-4 alkyl group which may have 1 to 3 substltuent(s) selected from halogen atom 
(preferably fluoro etc.) and hydroxy, or (ill) C 7 . 16 aralkyl (benzyl etc.) (more preferably, hydrogen atom or alkyl 
group); 

L 2 is a C 2-4 alkylene group which may have 1 to 4 substituent(s) selected from halogen atom, hydroxy, oxo and 
phenyl (e.g. -(CH 2 ) 2 -, -(CH 2 ) 3 - ( -(CH 2 ) 4 - ( -CHFCH 2 -, CHFIC^-, -CHF(CH 2 ) 3 -, -CF 2 CH 2 -, -CF 2 (CH 2 ) 2 -, -CF^Cr-^-, 
-(CH 3 )CHCH 2 - f -(CH 3 )CH(CH 2 ) 2 - ( -(CH(CH 3 )) 2 -, -CH 2 CH(OH)-, -CH 2 CO-, -(Ph)CHCH 2 - etc.) (more preferably, C 2 . 3 
alkylene group which may have hydroxy, oxo or phenyl); 

X Is a bond, an oxygen atom or NH (more preferably, a bond); 

Ar 2 is (1) (I) a C^q aryl group (phenyl etc.) or (II) a 5- or 6-membered aromatic heterocyclic group (optionally 
condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected from a nitrogen atom, an oxygen atom and 
a sulfur atom (e.g. thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, thlazolyl, isothlazolyl, oxazolyl, isooxazolyl, pyrldyl, 
pyrazinyl, pyrimidinyl, pyridazinyl, oxadiazolyl, thiadiazolyl, furazanyl, indolyl, isoindoiyl, benzofuranyl, quinolyl, isoqui- 
nolyl, naphthrydinyl, quinazolinyl, cinnolinyl, acridinyl etc.), each of which may have 1 to5 (preferably 1 to3)substltuents 
selected from halogen (fluoro, chloro etc.), alkyl (methyl, ethyl etc.), halogenoC^e alkyl (trifluoro methyl etc.), hy- 
droxy, a,_ 6 alkoxy (methoxy, ethoxy etc.), halogenoC^ alkoxy (trifluoromethoxy, trifuloroethoxy etc.), nitro, amino, 
cyano, carbamoyl, carbamoyl which may be substituted with C.,_ 6 alkyl or amino which may be substituted with formyl 
(NHCHO, NHCONH 2 , NHCONHMe etc.), C,_ 3 alkylenedloxy (methylenedloxy etc.), an aminocarbonyloxy group which 
may be substituted with alkyl (aminocarbonyloxy, methyl aminocarbonyloxy, ethylaminocarbonyloxy, dimethylami- 
nocarbonyloxy, dimethylaminocarbonyloxy etc.), 5- to 7-membered cyciic amino-carbonyloxy ((1 -pyrroltdinyl)carbon- 
yloxy, piperldlnocarbonyloxy etc.), aminosulfonyl, mono-C^e alkylamlnosulfonyl and dl-C-,.6 alkylamlnosulfonyl, (2) the 
case where Ar 2 and R are linked together to form a ring represented by the formula: 



wherein symbols are as defined above, or (3) the case where Ar 2 and are linked together to form a ring represented 
by the formula: 
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wherein symbols are as defined above (Ar 2 Is more preferably (I) a C 6 . 10 aryl group (phenyl etc.) or (II) a 5-or 6-mem- 
bered aromatic heterocyclic group (optionally condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected 
from a nitrogen atom, an oxygen atom and a sulfur atom (thlenyl, Indolyl etc.), each of which may have 1 to 3 substltuent 
(s) selected from halogen, nltro, hydroxy, optionally halogenated C^* alkyl, optionally halogenated C,- R alkoxy and 
amlnosulfonyl). 

[0137] In addition, among Compound (I), a compound represented by the formula: 



wherein Ar 3 represents a benzimidazole ring group, a quinazoline ring group, a 1 ,4-benzoxazlne ring group or a tricyclic 
to tetracyclic condensed benzene ring group, each of which may have a substltuent, L 3 represents a C 2mA alkylene 
group which may have a substltuent, and the other respective symbols are as defined above (hereinafter, abbreviated 
as Compound (lb) in some cases) or a salt thereof is a novel compound. 

[0138] The "tricyclic to tetracyclic condensed benzene ring group" in the "tricyclic to tetracyclic condensed benzene 
ring group which may have a substituent" represented by Ar 3 include the same groups as those exemplified with respect 
to the condensed benzene ring group exemplified as an example of fusing of the "phenyl group" in the case that the 
"5- or 6-membered aromatic ring group" in the "optionally condensed 5- or 6-membered aromatic ring group" repre- 
sented by Ar is the "phenyl group". 

[0139] The "substltuent' in the "a benzimidazole ring group, a quinazoline ring group, a 1,4-benzoxazine ring group 
or a tricyclic to tetracyclic condensed benzene ring group, each of which may have a substltuent" represented by Ar 3 
include the same groups as those exemplified with respect to the "substituent" in the "represents an optionally con- 
densed 5-or 6-membered aromatic ring group, and said aromatic ring group may have a substituent" represented by Ar. 
[0140] Examples of the "C 2 ^ alkylene group which may have a substituent" represented by L 3 include those having 
carbon chain number of 2 to 4 among the "C^q alkylene group" exemplified with respect to the "spacer having a main 
chain of 1 to 10 atoms which may have a substituent" represented by L. 

[0141] The "substituent" in the "C 2 . 4 alkylene group which may have a substituent" represented by Uj Include the 
same groups as those exemplified with respect to the "substituent" in the "spacer having a main chain of 1 to 1 0 atoms 
which may have a substituent" represented by L. Preferable examples include 1 to 4 substituent(s) selected from 
halogen atom (e.g. fluorine, chlorine, bromine, iodine etc.), nitro, cyano, optionally halogenated C,^ alkoxy and hy- 
droxy. 

[0142] Preferable examples of Lg Include a C 2 ^ alkylene group which may have 1 or 2 halogen atom(s), such as 

-<CH 2 ) 2 - ( -(CH 2 ) 3 -, -(CH 2 ) 4 -, -CHFCH 2 -, -CHF(CH 2 ) 2 -, -CF 2 CH 2 -, and -CF 2 (CH 2 ) 2 -. 

[0143] Compound (lb) is preferably a compound wherein Ar 3 is a group represented by the formulas: 




wherein respective symbols are as defined above (among the groups, it is preferable that A ring is unsubstituted, and 
C ring and D' ring have no substituent other than an oxo group In the formulas); 

L 3 is a C 2 _ 3 alkylene group (more preferably, ethylene group) which may have 1 or 2 halogen atom(s), such as 
-(CH 2 ) 2 -, -(CH 2 ) 3 -, -CHFCH 2 -, -CHF(CH 2 ) 2 -, -CF 2 CH 2 - and -CF 2 (CH 2 ) r ; 

L 2 is a C 2 ^ alkylene group which may have 1 to 4 substltuent(s) selected from halogen atom, hydroxy oxo and 
phenyl, such as -(CH 2 ) 2 -, -(CH 2 ) 3 -, -CF 2 CH 2 -, -CF 2 (CH 2 ) 2 -, -(CH 3 )CHCH 2 -, -(CH 3 )CH(CH 2 ) 2 - ( -CH 2 CH(OH)-, 
-CH 2 CO-, and -(Ph)CHCH 2 - (more preferably, C 2 _ 3 alkylene group which may have hydroxy, oxo or phenyl); 

X is a bond, an oxygen atom or NH (more preferably, bond or oxygen atom); 

Ar 2 is (1) (i) a C^ 0 aryl group (phenyl etc.) or (ii) a 5- or 6-membered aromatic heterocyclic group (optionally 
condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected from a nitrogen atom, an oxygen atom and 
a sulfur atom (e.g. thlenyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, pyridyl, 
pyrazinyl, pyrimidinyl, pyridazlnyl, oxadiazolyl, thladiazolyl, furazanyl, Indolyl, isoindolyl, benzofuranyl, quinolyl, isoqui- 
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nolyl, naphthyridlnyl, quinazolinyl. cinnolinyl, acridinyl etc.), each of which may have 1 to 5 (preferably 1 to 3) substituent 
(s) selected from halogen (fluoro, chloro etc.), alkyl (methyl, ethyl etc.), halogenoC^ alkyl (trffluoromethyl etc.), 
hydroxy, C^ alkoxy (methoxy, ethoxy etc.), halogenoC^ alkoxy (trifluoromethoxy, trtfluoroethoxy etc.), nltro, amino, 
cyano, carbamoyl, carbamoyl which may be substituted with C^g alkyl or amino which may be substituted with formyl 
(NHCHO, NHCONH 2 , NHCONHMe etc.), 0,^ alkytenedloxy (methylenedloxy etc.), an aminocarbonyloxy group which 
may be substituted with alkyl (aminocarbonyloxy, methylamlnocarbonyloxy, ethylaminocarbonyloxy, dimethylaml- 
nocarbonyloxy, diethylaminocarbonyloxy etc.), 5-to 7-membered cyclic amino-carbonyloxy ((l-pyrrolidinyl)carbony- 
loxy, piperidinocarbonyloxy etc.), amlnosulfonyl, mono-C^s alkylaminosulfonyl and di-C,. 6 alkylamlnosulfonyl (more 
preferably, (0 a C 6 . 10 aryl group (phenyl etc.) or (ii) a 5-or 6-membered aromatic heterocyclic group (optionally con- 
densed with a benzene ring) containing 1 to 4 hetero atom(s) selected from a nitrogen atom, an oxygen atom and a 
sulfur atom (thlenyl, Indolyl etc.), each of which may have 1 to 3 substltuent(s) selected from halogen, nltro, hydroxy, 
optionally halogenated C^ alkyl, optionally halogenated C^ 6 alkoxy and amlnosulfonyl, or (2) Ar 2 and Lg are linked 
together to form a ring represented by the formula: 




wherein symbols are as defined above. 

[0144] In addition, among Compound (l) r a compound represented by the formula: 




wherein Ar 4 represents a benzene ring group which has 1 or 2 substituent(s) selected from amlnosulfonyl, mono-or 
dl-C,_ 6 alkylaminosulfonyl, C.,_ 6 alkyl-carbonylamino and C,_ s afkylsuffonylamino, and further may have 1 to 4 substit- 
uent^), and the other symbols are as defined above (hereinafter, abbreviated as Compound (Ic) in some cases) or a 
salt thereof is a novel compound. 

[01 45] The "substituent" in the "benzene ring group further may have 1 to 4 substituent(s)" represented by Ar 4 include 
the same groups as those exemplified with respect to the "subsituent" in the "represents an optionally condensed 5-or 
6-membered aromatic ring group, and said aromatic ring group may have a substituent" represented by Ar (provided 
that amlnosulfonyl, mono-or di-C^ alkylaminosulfonyl, C^ B alkyl-carbonylamino and C^. G alkylsulfonylamino are ex- 
cluded). 

[01 46] Compound (Ic) is preferably a compound wherein Ar 4 is a benzene ring group which has 1 or 2 (more preferably 
1 ) substituent(s) selected from aminosulfonyl, mono- or di-C.,. 6 alkylaminosulfonyl, C,_ 6 alkyl-carbonylamino and C^. G 
alkylsulfonylamino, and further may have 1 or 2 (more preferably 1 ) C 1-4 alkoxy; 

Li is a C4. 5 alkylene group which may have 1 or 2 halogen atom(s) (preferably, unsubstltuted C^ alkylene 
group) , such as -(CH 2 ) 4 -, -(CH 2 ) 5 -, -CHF(CH 2 ) 3 -, -CHF(CH 2 ) 4 -, -CF 2 (CH 2 ) 3 -, -CF 2 (CH 2 ) 4 -, -<CH 2 )3CH(CH 3 )-, and 
-(CH 2 ) 4 CH(CH 3 )-; 

R is (I) a hydrogen atom, (II) a C 1-4 alkyl group which may have 1 to 3 substltuent(s) selected from halogen atom 
(preferably fluoro etc.) and hydroxy, or (iii) a C^e aralkyl (benzyl etc.) (more preferably, hydrogen atom or C 1>4 alkyl 
group); 

L 2 is a C 2 _4 alkylene group which may have 1 to 4 substltuent(s) selected from halogen atom, hydroxy, oxo, and 
phenyl (e.g. -(CH^-, -(CH 2 ) 3 -, -(CH 2 ) 4 -, -CHFCrV, -CHF(CH 2 ) 2 -, -CHF(CH 2 ) 3 -, -CF 2 CH 2 -, -CF 2 (CH 2 ) 2 -, -CF 2 (CH 2 ) 3 -, 
-(CH 3 )CHCH 2 -, -(CH 3 )CH(CH 2 ) 2 -, -(CH(CH 3 )) 2 -, -CH 2 CH(OH)-, -CH 2 CO-, -(Ph)CHCH 2 - etc.) (more preferably, C 2 . 3 
alkylene group which may have hydroxy or oxo); 

X is a bond, an oxygen atom or NIH (more preferably a bond); 

Ar 2 is (1) (i) a C^o aryl group (phenyl etc.) or (ii) a 5- or 6- membered aromatic heterocyclic group (optionally 
condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected from a nitrogen atom, an oxygen atom and 
a sulfur atom (e.g. thlenyl, furyl, pyrrolyl, Imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, Isooxazolyl, pyridyl, 
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pyrazinyl, pyrimldinyl, pyridazinyl, oxadlazolyUhiadlazolyl.furazanyl. Indolyl, Isoindolyl, benzofuranyl, quinolyl, Isoqlu- 
nolyl, naphthyrldlnyl, qulnazollnyl, clnnollnyl, acrldlnyl etc.), each of which may have 1 to 5 (preferably 1 to 3) substltuent 
(s) selected from halogen (fluoro, chloro etc.), C^ 6 alkyl (methyl, ethyl etc.), halogenoC^ alkyl (trlfluoromethyl etc.), 
hydroxy, C^ G alkoxy (methoxy, ethoxy etc.), halogenoC^ alkoxy (trlfluoromethoxy, trffluoroethoxy etc.), nitro, amino, 
cyano, carbamoyl, carbamoyl which may be substituted with C,_ 6 alkyl or amino which may be substituted with formyl 
(NHCHO,IMHCONH 2 , NHCONHMe etc.), C«,_3 alkylenedloxy (methylenedioxy etc.), an amlnocarbonyloxy group which 
may be substituted with C 1<6 alkyl (aminocarbonyloxy, methylaminocarbonyloxy, ethyl ami nocarbonyloxy, dimethylami- 
nocartoonyloxy, diethytaminocarbonyloxy etc.), 5- to 7-membered cyclic amlno-carbonyloxy ((1 -pyrrol idinyl)carbony- 
loxy, piperldlnocarbonyloxy etc.), aminosutfonyl, mono-C^ alkylamlnosulfonyl and di-C,_ 6 alkylaminosulfonyl, (2) the 
case where Ar 2 and R are linked together to form a ring represented by the formula: 



wherein symbols are as defined above, or (3) the case where Ar 2 and are linked together to form a ring represented 
by the formula: 



wherein symbols are as defined above (Ar 2 is more preferably (I) a C 6 _ 10 aryl group (phenyl etc.) or (II) a 5-or 6-mem- 
bered aromatic heterocyclic group (optionally condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected 
from a nitrogen atom, an oxygen atom and a sulfur atom (thienyl, indolyl etc.), each of which may have 1 to 3 substituent 
(s) selected from halogen, nltro, hydroxy, optionally halogenated C,. 6 alkyl, optionally halogenated C 1>6 alkoxy and 
amlnosulfonyl). 

[0147] In addition, among Compound (I), a compound represented by the formula: 



wherein n represents an integer of 1 or 2, L 4 represents a C^ alkylene group which may have a substltuent, and the 
other symbols are as defined above (hereinafter, abbreviated as Compound (Id) In some cases) or a salt thereof is a 
novel compound. 

[01 48] Examples of the "C3.5 alkylene group which may have a substltuent" represented by L 4 include those having 
a carbon chain number of 3 to 5 among the "C.,.^ alkylene group" exemplified with respect to the "spacer having a 
main chain of 1 to 10 atoms which may have a substituent" represented by L. 

[0149] The "substltuent" in the "C3. 5 alkylene group which may have a substltuent" represented by L 4 Include the 
same groups as those exemplified with respect to the "substituent" in the "spacer having a main chain of 1 to 1 0 atoms 
which may have a subsltltuenf' represented by L. Preferable examples include 1 to 4 substituent(s) selected from 
halogen atom (e.g. fluorine, chlorine, bromine, Iodine etc.), nltro, cyano, optionally halogenated alkoxy, and hy- 
droxy. 

[01 50] Compound (Id) is preferably a compound wherein R 1 and R 1 ' are a hydrogen atom or an optionally halogenated 
C^e alkyl group (methyl, ethyl, trlfluoromethyl etc.); 

L 4 Is a C 3 . 5 alkylene group (more preferably C 3 . 4 alkylene group) which may have 1 or 2 halogen atom(s), such 
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as -(CH^-, -(CH 2 ) 4 - ( -(CHgJg-, -CHFfCH^-, -CHF(CH 2 ) 3 -, -OF 2 (CH^) 2 ; -CF 2 (CH 2 ) 3 -, -(CH^CHfCHy-, and 
-(CH2)3CH(CH 3 )-); 

R Is (I) a hydrogen atom, (II) a alkyl group which may have 1 to 3 substltuent(s) selected from halogen atom 
(preferably fluoro etc.) and hydroxy, or (III) Cy^ 6 aralkyl (benzyl etc.) (more preferably a hydrogen atom or a alkyl 
group); 

L 2 Is a C 2-4 alkylene group which may have 1 to 4 substttuent(s) selected from halogen atom, hydroxy, oxo, and 
phenyl (e.g. -(CH^-, -{CH 2 h-> -(CH 2 ) 4 -» -CHFCH^, -CHF(CH 2 ) 2 -, -CHF(CH 2 ) 3 -, -CF 2 CH 2 -, -CF 2 (CH 2 ) 2 -, -CF^CHsV. 
-(CH3)CHCH 2 -, -(CHaJCHfCHs)^, -(CH{OH^) r , ^KfeCHfOH)-, -CHaCO-, -(Ph)CHCH 2 - etc.) (more preferably C 2 . 3 
alkylene group which may have hydroxy or oxo); 

X Is a bond, an oxygen atom or NH (more preferably a bond); 

Ar 2 Is (1) (I) a C6_ 10 aryl group (phenyl etc.) or (II) a 5- or 6-membered aromatic heterocyclic group (optionally 
condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected from a nitrogen atom, an oxygen atom and 
a sulfur atom (e.g. thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyridinyl, 
pyrazinyl, pyrimidinyl, pyrldazinyl, oxadiazolyl, thiadiazolyl, furazanyl, indolyl, isoindolyl, benzofuranyl, qulnolyl, isoqui- 
nolyl, naphthyrldinyl, qulnazollnyl, cinnollnyl, acrldlnyl etc.), each of which may have 1 to 5 (preferably 1 to 3)substltuent 
(s) selected from halogen (fluoro, chloro etc.), C v6 alkyl (methyl, ethyl etc.), halogenoC^ alkyl (trffiuorom ethyl etc.), 
hydroxy, C 1-6 alkoxy (methoxy, ethoxy etc.), halogenoC,^ alkoxy (trifluoromethoxy, trlfluoroethoxy etc.), nitre, amino, 
cyano, carbamoyl, carbamoyl which may be substituted with C^. 6 alkyl or amino which may be substituted with formyl 
(NHCHO, NHCONH 2 , NHCONHMe etc.), C,_ 3 alkylenedioxy (methylenedioxy etc.), an aminocarbonyloxy group which 
may be substituted with 0^ e alkyl (aminocarbonyloxy, methylamlnocarbonyloxy, ethyl aminocarbonyloxy, dimethylami- 
nocarbonyloxy, diethylamlnocarbonyloxy etc.), 5-to 7-membered cyclic amino-carbonyloxy ((l-pyrrolidinyl)carbony- 
loxy, piperidinocarbonyloxy etc.), aminosulfonyl, mono-C 1 . B alkylaminosuffonyl and di-C,_ 6 alky lam inosulfonyl, (2) the 
case where Ar 2 and R are linked together to form a ring represented by the formula: • 



wherein symbols are as defined above, or (3) the case where Ar 2 and are linked together to form a ring represented 
by the formula: 



wherein symbols are as defined above (Ar 2 is more preferably (I) a C 6 . 10 aryl group (phenyl etc.) or (II) a 5-or 6-mem- 
bered aromatic heterocyclic group (optionally condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected 
from a nitrogen atom, an oxygen atom and a sulfur atom (thienyl, indoiyl etc.), each of which may have 1 to 3 substituent 
(s) selected from halogen, nitro, hydroxy, optionally halogenated C 1m6 alkyl, optionally halogenated C-,.6 alkoxy and 
aminosulfonyl). 

[0151] When Compound(l), (la), (lb), (Ic) or (Id) (hereinafter, referred to as Compound B) is a salt, examples of such 
salt include salts with an inorganic base, an ammonium salt, salts with an organic base, salts with an inorganic acid, 
salts with an organic acid, an salts with a basic or acidic amino acid. 

[0152] Preferable examples of the salt with an inorganic base include alkali metal salts such as a sodium salt and a 
potassium salt; alkaline earth metal salts such as a calcium salt, a magnesium salt and a barium salt; an aluminum salt. 
[0153] Preferable examples of the salt with an organic base Include salts with trlmethylamlne, triethylamlne, pyridine, 
picoline, ethanolamine, diethanolamine, trlethanol amine, dicyclohexyl amine, and N,N-dibenzylethylenediamine. 
[01 54] Preferable examples of the salt with an inorganic acid include salts with hydrochloric acid, hydrobromic acid, 
nitric acid, sulfuric acid and phosphoric acid. 

[0155] Preferable examples of the salt with an organic acid include salts with formic acid, acetic acid, trifluoroacetic 
acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, 
benzenesulfonlc acid, and p-toluenesulfonlc acid. 

[0156] Preferable examples of the salt with a basic amino acid Include salts with arginlne, lysine and ornithine, and 
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preferable examples of the salt with an acidic amino acid include aspartlc acid and glutamic acid. 
[0157] Among these salts, pharmaceutical^ acceptable salts are preferred. For example, when Compound B has 
an acidic functional group, it may be an inorganic salt such as an alkali metal salt (e.g. sodium salt, potassium salt 
etc.), and an alkaline earth metal salt (e.g. calcium salt, magnesium salt, barium salt etc.), or an ammonium salt. When 
Compound B has a basic functional group, ft may be an inorganic salt such as hydrochloride, sulfate, phosphate and 
hydrobromlde; or an organic salt such as acetate, maleate, fumarate, succinate, methanesulfonate, p-toluenesulfonate, 
citrate, and tartarate. 

[0158] Compound B may be an anhydride or a hydrate. In the case of a hydrate, Compound B may have 0.1 to 5 of 
water molecules. 

[0159] Further, Compound B may be labeled with an isotope element (e.g. 3 H, 14 C, 35 S etc.). 
[0160] When Compound B contains an optical Isomer, a sterlc isomer, a positional Isomer or a rotational Isomer, 
these are also Included In the compound of the present Invention, and each of the Isomers may be obtained as a single 
compound by a synthetic method or separation method known per se. For example, when Compound B has an optical 
isomer, an optical isomer resolved from the compound Is included in Compound B. 

[0161] The optical isomer can be prepared by a method known per se. Specifically, an optically active isomer can 
be obtained by using an optically active compound in the synthesis, or optically resolving the final mixture of racemlc 
isomers with a conventional method. 

[0162] As an optical resolution method, a method known perse, for example, a fractional recrystalllzation method, 
a chiral column method and a diastereomer method which will be described in detail below, is used. 

1) Fractional recrystallization method 

[0163] A method of obtaining a free optical isomer by forming a salt of a racemic compound and an optically active 
compound (e.g. (+)-mandellc acid, (-)-mandelic acid, (+)-tartaric acid, (-)-tartarlc acid, (+)-1-phenethylamlne, (-)- 
1 -phenethylamine, cinchonine, (-)-cinchonidine, brucine etc), separating this by a fractional recrystallization method 
and, if necessary, via a neutralizing step. 

2) A chiral column method 

[0164] A method for separating a racemic compound or a salt thereof by applying to an optical isomer separating 
column (chiral column). For example, in the case of liquid chromatography, optical isomers are separated by adding 
a mixture of optical isomers to a chiral column such as ENANTIO-OVM (manufactured by Toso) or CHIRAL series 
manufactured by Daicei, and developing this with water, various buffers (e.g. phosphate buffer), or an organic solvent 
(e.g. ethanol, methanol, isopropanol, acetonltrile, trifluoroacetic acid, diethylamine) alone or a mixture thereof. In ad- 
dition, In the case of gas chromatography, optical Isomers are separated by using a chiral column such as CP-Chirasll- 
DeXCB (manufactured by GL Science). 

3) A diastereomer method 

[0165] A method of obtaining an optical isomer by chemically reacting a mixture of racemic compounds with an 
optically active reagent to give a mixture of diastereomers, separating single substance with usual separation means 
(e.g. fractional recrystallization, chromatography method etc.) and separating off an optically active reagent moiety by 
chemical treatment such as hydrolyzation reaction. For example, when Compound B has hydroxy or primary or sec- 
ondary amino in a molecule, a diastereomer of ester or amido can be obtained by subjecting the compound and an 
optically active organic acid (e.g. MTPA[a-methoxy-a-(trlfluoromethyl)phenylaceticacld], (-)-menthoxyaceticacld, etc.) 
to a condensation reaction. On the other hand, when Compound B has a carboxylic acid group, a diastereomer of 
amido or ester is obtained by subjecting the compound and an optically active amine or alcohol reagent to a conden- 
sation reaction. The separated diastereomer Is converted into an optical isomer of the original compound by subjecting 
to acid hydrolysis or base hydrolysis reaction. 

[0166] A prodrug of Compound B refers to a compound which is converted into Compound B by a reaction with an 
enzyme or gastric acid under a physiological condition In vivo, that Is, a compound which Is changed to Compound B 
by enzymatic oxidation, reduction or hydrolysis, and a compound which is changed into Compound B by hydrolysis 
with gastric acid. Examples of a prodrug of Compound B include a compound in which an amino group of Compound 
B is acylated, alkylated or phosphorylated [e.g. compound in which an amino group of Compound B is eicosanoylated, 
alanylated, pentylaminocarbonylated, (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methoxycarbonylated, tetrahydrofuranylated, 
pyrrol idylmethylated, pivaloyloxymethyiated, or tertbutylated]; a compoound in which a hydroxy group of Compound 
B is acylated, alkylated, phosphorylated or converted into borate (e.g. compound in which a hydroxy group of Compound 
B is acetylated, palmitoylated, propanoylated, plvaloylated, succinylated, fumarylated, alanylated, or dlmethylaml- 
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nomethylcarbonylated); a compound In which a carboxyl group of Compound B Is esterified or amidated (e.g. compound 
In which a carboxyl group of Compound B Is ethyl estertfled, phenyl esterified, carboxym ethyl esterified, dlmethylaml- 
nomethyl esterified, plvaJoyloxymethyl esterified, ethoxycarbonyloxyethyl esterified, phthalldyl esterified, (5-methyl- 
2-oxo-1 ,3-dioxolen^-yl)methyl esterified, cyclohexyioxycarbonylethyi esterified, or methylaml dated). These com- 
pounds can be prepared from Compound B with a method known per se. 

[0167] A prodrug of Compound B may be a compound which Is converted into Compound B under physiological 
conditions as described in "Development of Drugs", Volume 7, Molecular Design, Hirokawa Shoten, 1990; pages 
163-198. 

[0168] Then, a process for preparing Compound (la), (lb), (Ic) and (Id) will be described. Compound (I) is prepared 
according to the process for preparing (la), (lb), (Ic) and (Id) below. 

[0169] Compounds (la), (Ic) and (Id) are prepared, for example, by a method of the following [Process A] or [Process 
B], and Compound (lb) Is prepared, for example, by the following [Process C). In [Process A) to [Process C], when an 
alkylation reaction, a hydrolyzation reaction, an amination reaction, an esterification reaction, an amidation reaction, 
an esterification reaction, an etherification reaction, an oxidization reaction, a reduction reaction, and a reductive am- 
ination reaction are carried out, these reactions are performed according to a method known per se. Examples of these 
methods include the methods described In ORGANIC FUNCTIONAL GROUP PREPARATIONS, 2 nd edition, ACA- 
DEMIC PRESS INC., 1989; Comprehensive Organic Transformations, VCH Publishers Inc., 1989. 
[0170] In the following processes, Compounds (II), (II'), (ll°), (III), (IV), (V), (VI), (VI 1 ), (VI"), (VII), (VIII), (IX), (X), (XI), 
(XII), (XIII), (XIV), (XV), (XVI), (XVII), (XVIII), (XIX), (XX) and (XXI) may form a salt, respectively. As the "salt", for 
example, the "salt" of the aforementioned "when Compound B is a salt" can be applied. 

[Process A] Process for preparing Compound (la), (Ic) or (Id) by a coupling reaction of Compound (II), (II 1 ) or (II") with 
Compound (III). 




wherein Z 1 represents a leaving group, and other respective symbols are as defined above. 

[0171] As the "leaving group" represented by 2 1t for example, halogen atom (e.g. chloro, bromo, iodo), C^s alkyl- 
sulfonyloxy (e.g. methanes ulfonyloxy, ethanesulfonyloxy, trlfluoromethanesulfonyloxy), and C 6 . 10 arylsulfonyloxy (e.g. 
benzenesutfonyloxy, p-toluenesulfonyloxy) are used. In particular, halogen atom (e.g. chloro, bromo etc.), and meth- 
anesulfonyloxy are preferable. 

[0172] The present coupling reaction can be carried out without a solvent, or by dissolving or suspending the com- 
pounds in a suitable solvent such as a hydrocarbon solvent, an alcohol solvent, an ether solvent, a halogenated hy- 
drocarbon solvent, an aromatic solvent, a nrtrile solvent, an amide solvent, a ketone solvent, a sulfoxide solvent, car- 
boxyllc acid solvent, or water. These solvents may be used by mixing two or more at an appropriate ratio. Preferably, 
no solvent, or an alcohol solvent such as ethanol, an aromatic solvent such as toluene, or an amide solvent such as 
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dim ethylform amide is used. 

[0173] The present coupling reaction may be carried out by adding a suitable base. Alternatively, the base can be 
used as a solvent. 

Examples of the "base" Include: 

[0174J 

1) strong basis such as hydride of an alkali metal or an alkaline earth metal (e.g. Ifthium hydride, sodium hydride, 
potassium hydride, calcium hydride etc.), amides of an alkali metal or an alkaline earth metal (e.g. lithium amide, 
sodium amide, lithium dllsopropylamlde, lithium dlcyclohexylamide, lithium hexamethyldlsllazlde, sodium hexam- 
ethyldlsllazlde, potassium hexamethyldlsllazlde etc.), and lower alkoxlde of an alkali metal or an alkaline earth 
metal (e.g. sodium methoxide, sodium ethoxide, potassium tert-butoxide etc.); 

2) inorganic bases such as hydroxide of an alkali metal or an alkaline earth metal (e.g. sodium hydroxide, potassium 
hydroxide, lithium hydroxide, barium hydroxide etc.), carbonate of an alkali metal or an alkaline earth metal (e.g. 
sodium carbonate, potassium carbonate, cesium carbonate etc.), and bicarbonate of an alkali metal or an alkaline 
earth metal (e.g. sodium bicarbonate, potassium bicarbonate); and 

3) organic bases such as amines such as triethylamine, diisopropylethylamine, and N-methylmorpholine; amldlnes 
such as DBU (1 ,8-diazabicyclo[5.4.0]undec-7-ene), and DBN (1 ,5-diazabicyclo[4,3,0]non-5-ene); basic heterocy- 
clic compounds such as pyridine, dimethylaminopyridine, imidazole, and 2,6-lutidine. 

[0175J As the "base", alkali metal salts such as potassium carbonate, and amines such as triethylamine and diiso- 
propylethylamine are preferable. 

[0176] Upon the present coupling reaction, a hydrogen atom of Compound (III) may be substituted with a metal atom, 
for example, an alkali metal such as lithium and sodium in advance. 

[0177] The present coupling reaction can be carried out at -100°C to 300°C, preferably 0°C to 150°C. A reaction 
time is 1 minute to 1 day. 

[0178] The present coupling reaction can be carried out at an arbitrary ratio of Compound (II), (II 1 ) or (II") and Com- 
pound (III), and either of them may be used as a solvent. 

[0179] Compound (III) can be prepared by a method known per se or a similar method thereto. For example, Com- 
pound (III) can be prepared by the method described in Comprehensive Organic Transformation VIH Publishers inc., 
1989, more specifically, the method described in J. Org. Chem.24,11 06(1 959), Bull. Chem. Soc. Jpn.63,1 252(1 990), 
Synth. Commun. 14, 1099(1984), Tetrahedron 49, 1807(1993), J. Heterociclic Chem. 28, 1587(1991), J.Org. Chem. 
60, 7086(1 995) or a similar method thereto. 

[01801 Compound (II) or (II 1 ) can be prepared, for example, by a method such as Frtedel -Crafts reaction shown below. 



Ar,H 
(IV) 

Ar 4 H + Zj-C-Lr-z, Ar-C-L^ 

(IV) (V) (IT) 

wherein Zg represents a leaving group, and the other respective symbols are as defined above. 

[01 81 ] As the "leaving group" represented by Zg, the same leaving groups as those for the above-mentioned can 

be applied. Preferred is a halogen atom (e.g. chloro, bromo etc.) or a hydroxy group. 

[01 82] The present reaction can be preferably carried out by adding an acid catalyst, but the reaction can be carried 
out without adding an acid catalyst. As the acid catalyst used in the reaction, mineral acids such as sulfuric acid, 
phosphoric anhydride, and polyphosphoric acid, and Lewis acids such as aluminum chloride, tin tetrachloride, titanium 
tetrachloride, boron trlfulorlde, triethylaluminum, diethylaluminum chloride, and zinc chloride can be used. Preferable 
examples include polyphosphoric acid, aluminum chloride, diethylaluminum chloride, andzinc chloride. An acid catalyst 



O 

Z 2 -C-L t -z 1 



(V) 
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can be used at an arbitrary equivalent, usually, 0.1 equivalent to 10 equivalent relative to Compound (IV) or Compound 
(V). Occasionally, an acid catalyst can be used as a solvent. 

[0183] The present reaction can be carried out without a solvent, or by dissolving or suspending reactantsln a suitable 
solvent such as a hydrocarbon solvent, an ether solvent a halogenated hydrocarbon solvent, a nitrated hydrocarbon 
solvent, an aromatic solvent, a nltrlle solvent, an amide solvent, a ketone solvent, a sufoxide solvent, and a carboxylic 
acid solvent. These may be used by mixing two or more at an appropriate ratio. Preferably, for example, no solvent, 
or a halogenated hydrocarbon solvent such as dichlorom ethane and 1 ,2-dichlroethane, a nitrated hydrocarbon solvent 
such as nitromethane, an aromatic solvent such as nitrobenzene, and carbon disulfide are used. 
[01 84] The present reaction can be carried out at -1 00°C to 300°C and, usually, 0°C to 1 50°C is preferable. A reaction 
time Is, for examle, 1 minute to 3 days. 

[0185] The present reaction can be carried out at an arbitrary ratio of Compound (IV) and Compound (V), and either 
of them can be also used as a solvent. 

[0186] Compound (IV) can be prepared by a method known per se or a similar method thereto. Compound (IV) can 
be prepared by the method, for example, described in Synthesis 10, 862 (1984), J. Chem. Soc. 1518 (1964), Synthesis 
851 (1 984), and JP^A No.9-124605 or a similar method thereto. 

[0187] Compound (V) can be prepared by a method known per se or a similar method thereto. Compound (V) can 
be prepared by the method, for example, described in Org. Syn. Coll. Vol.1, 12 (1941), Herv. Chem. Acta 42, 1653 
(1959) or a similar method thereto. 

[0188] Compound (II) or (IP) can be prepared by a method other than the aforementioned Friedel-Crafts reaction. 
Examples of the "method other than the Friedel-Crafts reaction" include a method using an organic metal reagent such 
as a method using an arylmagnesium reagent described in Tetrahedron Lett. 27, 929(1986), J. Am. Chem. Soc. 70, 
426 (1 948), Synlett 3, 225 (1 996), a method using an organic zinc reagent described In Tetrahedron 46, 6061 (1 990). 
Alternatively, for example, Compound (II) or (i I') can be prepared using a method for synthesis from an active methylene 
derivative described In JP-A 3-95143. 

[0169] Compound (II") can be prepared, for example, by a method of introducing a substituent V into Compound 
(XII) to obtain Compound (XIII), coupling Compound (XIII) and Compound (XIV), and removing the substituent V as 
shown below: 




wherein substituent V represents an electron withdrawing group, Z3 represents a leaving group, and the other respective 
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symbols are as defined above. 

[0190] As the "electron withdrawing group" represented by the substltuent V, for example, a C^. s alkoxycarbonyl 
group (e.g. methoxycarbonyl, tert-butoxycarbonyl group etc.), a C^_ 16 aralkyloxycarbonylgroup (e.g. benzyloxycarbonyl 
group etc.), a carboxyl group, and a cyano group are used. Preferable is a C^ 4 alkoxycarbonyl group (e.g. methoxy- 
5 carbonyl, tert-butoxycarbonyl group etc.). 

[0191] As the "leaving group" represented by 2 3r the same leaving groups as those for the above-mentioned can 
be applied. Preferred is a halogen atom (e.g. chloro, bromo etc.), a p-toluenesuffonyloxy group or a methanesulfonyloxy 
group. 

[0192] The reaction of "introducing a substltuent V" can be carried out without solvent, or in a suitable solvent. As 
to the "solvent", the same solvents as "solvents" described forthe above-mentioned Process A can be used. For example, 
no solvent, or an ether solvent such as tetrahydrofuran, an aromatic solvent such as toluene, and an amide solvent 
such as dlmethylformamlde are preferred. 

[01 93] As a precusor of the substituent V in the present reaction "of introducing a substituent V, for example, carbonic 
acid ester (dimethyl carbonate etc.), halocarbonic acid ester (methyl chlorocarbonate) or carbon dioxide is used. 
15 [0194] Alternatively, the present reaction "of introducing a substltuent V" may be carried out by adding an appropriate 
base, in addition, the base may be used as a solvent. As the "base", the same bases as "bases" described for the 
above-mentioned Process A can be used. For example, sodium hydride, sodium amide, and lithium diisopropylamide 
are preferred. 

[01 95] The present reaction "of introducing a substituent V" can be carried out at -1 00°C to 300°C r and 0°C to 1 50°C 

20 is preferred. A reaction time is, for example, 1 minute to 1 day. 

[0196] The coupling reaction of Compound (XIII) and Compound (XIV) can be carried out without solvent or In a 
suitable solvent. As the "solvent", the same solvents as "solvents" described for the above-mentioned Process A can 
be used. For example, no solvent, or an ether solvent such as tetrahydrofuran, an aromatic solvent such as toluene, 
and an amide solvent such as dimethylformamide are preferred. 

25 [0197] Alternatively, the present "coupling reaction of Compound (XIII) and Compound (XIV)" may be carried out by 
adding an appropriate base. In addition, the base may be used as a solvent. As the "base", the same bases as "bases" 
described forthe above-mentioned Process A can be used. For example, sodium hydride, sodium amide, and lithium 
dlisopropyl amide are preferable. 

[0198] The present "coupling reaction of Compound (XIII) and Compound (XIV)" can be carried out at -100°C to 

30 300°C, and 0°C to 150°C is preferred. A reaction time is, for example, 1 minute to 1 day. 

[0199] A reaction "of removing a substituent V" can be carried out without solvent or in a suitable solvent. As the 
"solvent", the same solvents as "solvents" described for the above-mentioned Process A can be used. For example, 
no solvent, or an ether solvent such as diglyme, an aromatic solvent such as xylene, a sulfoxide solvent such as 
dimethyl sulfoxide, and water are preferred. 

35 [0200] Alternatively, the present reaction "of removing a substltuent V" may be carried out by adding an appropriate 
acid or salt. In addition, the acid may be used also as a solvent. As the "acid", a mineral acid such as hydrochloric acid 
and sulfuric acid, and p-toluenesulfonic acid are preferred. As the "salt 1 , for example, sodium chloride is used. 
[0201 ] The present reaction "of removing a substituent" is preferably carried out by heating. Preferably, the reaction 
is carried out at room temperature to 250°C. A reaction time Is, for example, 1 minute to 1 day. 

40 [0202] Compound (XI I) can be prepared according to the method, for example, described in J . Org. Chem. 36, 2480 
(1971). That is, for example, as shown below, Compound (XII) can be prepared by a method of preparing Compound 
(XVIII) by Frledel-Crafts reaction of Compound (XVI) and Compound (XVII), converting Compound (XVIII) Into Com- 
pound (XIX) by reduction reaction, followed by halogenation to obtain Compound (XX), and carrying out intarmolecular 
Friedel-Crafts reaction. Alternatively, Compound (XII) may be also prepared by intramolecular Fried el-Crafts reaction 

45 of Compound (XIX). 

[0203] Alternatively, Compound (XII) can be prepared, for example, according to the method of Org. Syn. Coil. Vol. 
4, 898(1963). That Is, for example, Compound (XII) can be prepared by tandem-type intramolecular Friedel-Crafts 
reaction of Compound (XVI) and Compound (XXI) as shown below: 

50 
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wherein respective symbols as defined above. 

[0204] The "Frledel-Crafts reaction of Compound (XVI) and Compound (XVII)" can be carried out by a method ac- 
cording to the aforementioned "Frledel-Crafts reaction of Compound (IV) and Compound (X)". In the "reduction" reaction 
of Compound (XVII) to compound (XIX), catalytic reduction using, for example, a palladium catalyst, Clemmensen 
reduction, for example, described in Org. React. 22, 401 (1 975), and WoffT-Kishner reduction, for example, described 
in, Org. React. 4,378 (1948) can be used. 

[0205] The "halogenation" reaction of Compound (XIX) to Compound (XX) is carried out by using a reagent used for 
halogenation such as thionyl chloride, oxalyl chloride, and chlorine. Alternatively, a halogenation reagent may be used 
as a solvent. 

[0206] The "Intramolecular Frledel-Crafts reaction" from Compound (XIX) to Compound (XII) can be carried out by 
a method according to the aforementioned "Frledel-Crafts reaction of Compound (IV) and Compound (X)". As Lewis 
acid, polyp hosphorlc acid is preferable. 

[0207] The "Intramolecular Frledel-Crafts reaction" from Compound (XX) to Compound (XII) can be carried out by a 
mouthed according to the aforementioned "Frledel-Crafrs reaction of Compound (IV) and Compound (X)". 
[0208] The preparation of Compound (XII) by the "tandem-type intramolecular Friedel-Craftts reaction" of Compound 
(XVI) and Compound (XXI) can be carried out by a method according to the aforementioned "Frledel-Crafts reaction 
of Compound (IV) and Compound (X)". 

[0209] [Process B) Process for preparing Compound (la), (Ic) or (Id) by a coupling reaction of Compound (VI) or (VI 1 ) 
and Compound (VII). 



Arj — " — Lj— NH ♦ z,— 4— X— Ar 2 



8 ? 



(VI) 



( vtn 
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T""^ — L,— N— Lj— X — Ar s 



(fc) 



< v '"> cvn) RV ( W ) 

wherein respective symbols are as defined above. 

I02 l°L ™ e PreSent C0U P |in 9 reac,ion can be carried out without a solvent, or in an appropriate solvent As the "sol- 
vent", he same solvents as "solvents" described for the above-mentioned Process A can be u!ed S exLSe no 

TZZZ*T 0i T °* Sthan01 ' a " ar0mat,C such as to,uona ' and a " a ^de 2S2 h as 

dimethylformarnide are preferable. 

Kr h lLmi!^f a V , ely ' * present , cou P lir, 3 reactl °" may be carried out by adding an appropriate base. In addition, 
Process^ ™can b^usecL " 8 *" " baSe " ^ ^ ***** ** " ba8eS " deSCribed f ° r the a "°ve-mentioned 

™ ] ♦ U T thS PrS f ent Q0Up " n9 reactlon ' a h y dr °9en atom of Compound (VI) or (VI') may be substituted with a 
metal atom, for example, an alkali metal such as lithium and sodium in advance ■wnuwa wm a 

EH? 1 , P T ent C0Uplin9 reaCtlon may be eantod out at - 100 ° c 10 300 ° c . 0°C to 150°C is preferred A 
reaction time is, for example, 1 minute to 1 day. preierrea. a 

\IVSIJ«Z!^ C0UP,in l reaCti ^" f " bS Can1ed ° Ut at an art)ltra,y rati0 of C °™PW (VI) or (VI') and Compound 
(VII), and either of them may be used also as a solvent. 

E? «! ^ ompound < v ") can be Prepared by a method known per se or a similar method thereto 

c?mnLnrt°rT 0U ?M, (VI) ; ^ " ^ Can be Prepared ' for example ' * a cou P |ln 9 reacti °n « the aforementioned 
Compound (II) or (II') and Compound (VIII) as shown below. 
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wherein respective symbols are as defined above. 

fhf «L Th ! Pr ? ent ? 0U , P " n9 raactioncan be carried out without solvent or In an appropriate solvent. As the "solvent" 
the same solvents as "solvents" described for the above-mentioned Process A can be used. For example, no sTent.' 
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or an alcohol solvent such as ethanol, an aromatic solvent such as toluene, and an amide solvent such as dlmethyl- 
formamlde are preferable. 

[0218] Alternatively, the present coupling reaction may be carried out by adding an appropriate base. In addition, 
the base may be used also as a solvent As the "base", the same bases as "bases" described for the above-mentioned 
s Process A can be used. 

[0219] Upon the present coupling reaction, a hydrogen atom ot Compound (VIII) may be substituted with a metal 
atom, for example, an alkali metal such as lithium and sodium in advance. 

[0220] The present coupling reaction can be carried outat-100°Cto300°C, and 0°C to 1 50° C is preferred. A reaction 
time is, for example, 1 minute to 1 day. 
io [0221] The present coupling reaction can be carried out at an arbitrary ratio of Compound (II) or (II') and Compound 
(VIII), and either of them may be also used as a solvent 

[0222] Compound (VIII) can be prepared by a method known perse or a similar method thereto. For example, Com- 
pound (VIII) can be prepared by the method described in Comprehensive Organic Transformation VCH Publishers 
Inc., 1989, specifically, a reductive amination reaction described In Organic Reactions (Org. Rxs.) 14, 52 (1965), Syn- 
w thesis 30(1 972), a reduction reaction of nltriles described In Org. Rxs. 6, 469(1951 ), Chem. Pharm. Bull. 32, 873(1 984), 
a reduction reaction of azide described in J. Med. Chem. 12, 658(1969), J. Am. Chem. Soc. 73, 5865(1951), and a 
Gabriel synthesis method described in Org. Syn. Coll. Vol.2, 83(1943), J. Am. Chem. Soc. 72, 2786(1950). 
[Process C] Process for preparing Compound (lb) by a coupling reaction of Compound (IX) and Compound (VII). 



wherein respective symbols are as defined above. 

[0223] The present coupling reaction can be carried out according to the aforementioned Process A. Specifically, 
30 the present reaction can be carried out without solvent, or In an appropriate solvent. As the "solvent", the same solvents 
as "solvents" described for the above-mentioned Process A can be used. For example, no solvent, or an alcohol solvent 
such as ethanol, an aromatic solvent such as toluene, a nitrlle solvent such as acetonltrlle, and an amide solvent such 
as dimethylfonmamide are preferable. 

[0224] Alternatively, the present coupling reaction may be carried out by adding an appropriate base. In addition, 
35 the base may be also used as a solvent. As the "base", the same bases as "bases" described for the above-mentioned 
Process A can be used. Potassium carbonate, trlethylamlde, and dllsopropyiethylamlne are preferred. 
[0225] Upon the present coupling reaction, a hydrogen atom of Compound (IX) may be substituted with a metal 
atom, for example, an alkali metal such as lithium and sodium in advance. 

[0226] The present coupling reaction can be carried out at -1 00°C to 300°C, and 0°C to 1 50°C is preferred. A reaction 
to time Is, for example, 1 minute to 1 day. 

[0227] The present coupling reaction can be carried out at an arbitrary ratio of Compound (IX) and Compound (VII), 
and further either of them may be also used as a solvent. 

[0226] Compound (IX) can be prepared, for example, by a method such as preparing Compound (XI) by Friedel-Crafts 
reaction of Compound (IV) and Compound (X), followed by subjecting to a deprotection reaction as shown below. 



20 



25 





(lb) 



45 




50 



(IV) 



(X) 



(XI) 




0 



55 



<IX) 



55 



EP 1 466 625 A1 



wherein W represents a protecting group for amine, and the other respective symbols are as defined above. 
[0229] As the protecting group W for amine, for example, protecting groups described In Protective Groups In Organic 
Synthesis, Third Edition, Wiley-lnterscience (1999) can be used. Specifically, examples thereof Include acyl groups 
such as formyl, C v6 alkyl-carbonyl which may have a substltuent(e.g. acetyl, ethylcarbonyl, trlfluoroacetyl, chloroacetyl 
etc.), benzoyl, C,. 6 alkyl-oxycarbonyl (e.g. methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl etc.), phenyloxycarb- 
onyl (e.g. phenoxycarbonyl etc.), and C 7 . 15 aralkyloxy-carbonyl (e.g. benzyloxycarbonyl, fluorenyloxycarbonyl etc.), 
and hydrocarbon groups such as trityl and phthaloyl. Inter alia, acetyl, trlfluoroacetyl and benzyloxycarbonyl are pre- 
ferred. 

[0230] Z 2 Is preferably a halogen atom (e.g. chloro, bromo etc.) or a hydroxy group. 

[0231 J The Friedel Crafts reaction of Compound (IV) and Compound (X) can be preferably carried out by adding an 
acid catalyst, and may be carried out without adding an acid catalyst. As the acid catalyst used In the reaction, the 
same acid catalysts as those used in preparation of the above-mentioned Compound (II) are used. Preferable examples 
include polyphosphoric acid, aluminum chloride, diethylaluminum chloride, and zinc chloride. The acid catalyst can be 
used at an arbitrary equivalent, usually at 0.1 equivalent to 10 equivalents relative to Compound (IV) or Compound 
(X). Occasionally, the acid catalyst may be also used as a solvent. 

[0232] As the solvent, same solvents as those used in preparation of the above-mentioned Compound (II) can be 
applied. Preferable examples include no solvent, or a halogenated hydrocarbon solvent such as dichlorom ethane, and 
1 ,2-dichloroethane, a nitrated hydrocarbon solvent such as nitromethane, an aromatic solvent such as nitrobenzene 
and carbon disulfide. 

[0233] The present reaction can be carried out at -1 00°C to 300°C and, usually, 0°C to 1 50°C is preferred A reaction 
time is, for example, 1 minute to 3 days. 

[0234] Deprotection of Compound (XI) can be carried out according to the method described in the aforementioned 
Protective Groups in Organic Synthesis, Third Edition, Wiley-lnterscience (1999). Specifically, deprotection is carried 
out by acid treatment, alkali hydrolysis, or catalytic reduction reaction. 

[0235] Compound (X) can be prepared by a method known per se or a similar method thereto. For example, Com- 
pound (X) can be prepared by the method described in Chem. Pharm. Bull., 34, 3747 (1986), Chem Pharm Bull 41 
529 (1 993), and EP-A-0,378,207 or a similar method thereto. ~~ ' 

[0236] When Compounds (la) to (Id) prepared by the aforementioned [Process A] to [Process C] are primary or 
secondary amine, those compounds can be isolated and purified after derived to other derivatives, if necessary. Pref- 
erable examples of "other derivatives" include compounds in which the primary or secondary amine is protected with 
a general amine protecting group. Examples of the "general amine protecting group" include the protecting groups 
described in Protective Groups in Organic Synthesis, Third Edition, Wiley-lnterscience (1999). Specifically, examples 
include an acyl group such as formyl, C t . 6 alkyl-carbonyl which may have a substituent (e.g. acetyl, ethylcarbonyl etc.), 
benzoyl, c 1-6 alkyl-oxycarbonyl (e.g. methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl etc.), phenyloxycarbonyl (e' 
g. phenoxycarbonyl etc.), and C 7 . 15 aralkyloxy-carbonyl (e.g. benzyloxycarbonyl, fluorenyloxycarbonyl etc.), and hy- 
drocarbon groups such as trityl and phthaloyl. Preferably, an acetyl group, a benzoyl group, a t-butoxycarbonyl group, 
a benzyloxycarbonyl group, and a benzyl group are used. Purified "other derivatives" can be derived to the original 
primary or secondary amine or a salt thereof by a deprotection reaction suitable for each of them. The "deprotection 
reaction" can be carried out according to the method, for example, described in the aforementioned Protective Groups 
in Organic Synthesis, Third Edition, Wiley-lnterscience (1999). Specifically, the deprotecting reaction is carried out by 
acid treatment, alkaline hydrolysis, or catalytic reducing reaction. 

[0237] As the "salt" in the "primary or secondary amine or a salt thereof, the "salt" in the aforementioned "when 
Compound B is a salt" can be applied. 

[0236] Compounds (la) to (Id) can be prepared by processes otherthan the aforementioned processes. For example, 
they may be prepared by reductive amlnation reaction described in J. Am. Chem. Soc. 2897 (1971), Synthesis 135 
(1976), Tetrahedron Lett. 5595 (1990), an addition reaction of amine to epoxide described In Synth.' Commun 177 
(1973), Tetrahedron Lett. 4661 (1990), Michael addition reaction of amine to a conjugated double bond described in 
Org. Rxs. 79 (1949), Organic Synthesis Coll. Vol. 1 , 1 96 (1941), a reduction reaction of amide described in Synthesis 
752 (1 978), Org. Rxs. 303 (1 942), or a Mannich reaction described in Org. Rxs. 469 (1941 ), Angew. Chem. 265 (1 956). 
[0239] Since Compound (A) and Compound (B) used in the present invention have low toxity and exhibit excellent 
effects of improving an urine flow rate and a voiding efficiency and, at the same time, do not Influence on a voiding 
pressure and a blood pressure, they can be used as a preventive or therapeutic agent for voiding disturbance of a 
mammal such as human and the like. For example, they can be used as a preventive or therapeutic agent for voiding 
disturbance, in particular, voiding difficulty derived from the following 1 ) to 7). 1) benign prostatic hyperplasia, 2) bladder 
cervical atresia, 3) neurogenic bladder, 4) diabetes, 5) operation, 6) detrusor underactivity, and 7) Sjogren's syndrome 
(dry eye, dry mouth, vagina drying etc.). ' 
[0240] More specifically, those compounds can be used as a preventive or therapeutic agent for voiding difficulty 
due to detrusor underactivity due to benign prostatic hyperplasia, detrusor underactivity due to diabetes, detrusor 
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underactivity due to diabetic neuropathy, idiopathic detrusor underactivity (including those due to aging), detrusor un- 
deractivity due to multiple sclerosis, detrusor underactivity due to Perkinson's disease, detrusor underactivity due to 
spinal cord injury, detrusor underactivity after operation, detrusor underactivity due to cerebral infarction, neurogenic 
bladder due to diabetes, neurogenic bladder due to diabetic neuropathy, neurogenic bladder due to multiple sclerosis, 
5 neurogenic bladder due to Perkinson's disease, neurogenic bladder due to spinai cord injury, and neurogenic bladder 
due to cerebral infarction. 

[0241] Further, Compound A and Compound B can be also used as a preventive or therapeutic agent for urinary 
storage disturbance such as urinary urgency due to overactive bladder, urinary frequency, detrusor underactivity ac- 
companied with overactive bladder, and urinary incontinence. 
10 [0242] In addition, Compound A and Compound B can be also used as a preventive or therapeutic agent for glau- 
coma. 

[0243] The present Invention also provides a method for screening a compound having effects of preventing or 
treating voiding disturbance or a salt thereof by Pressure Flow Study, which comprises using an animal model loaded 
with an a agonist. 

15 [0244] The screening method of the present invention can be performed by measuring influence of the test substance 
on voiding function of bladder of the animal model (maximum urine flow rate, intravesical pressure, voiding efficiency 
etc.) by Pressure Flow Study, in the case where a test substance is administered to an animal model loaded with an 
aagonist or the case where the test substance is not administered to the animal model. 

[0245] Examples of the "animal model" used in the screening method of the present invention include a non-human 
20 mammal such as a rabbit, a gulnia pig, a hamster, a rat, a mouse, a gerbll, a dog and a monkey. Preferable examples 
include a guinea pig (Hartley male guinea pig). 

[0246] A week age, a body weight, the presence or absence of delivery of an animal model used In the present 
Invention is not particularly limited as far as the model can be applied to the intended screening, and these conditions 
may be appropriately changed. 
25 [0247] An animal model loaded with an a-agonist (preferably phenylephrine) can be prepared by a known method, 
for example, a method described In the aforementioned Non-Patent documents 3 to 5. 

[0246] As a test substance, a tissue extract, and a cell cufture supernatant of a wami-blooded mammal (e.g. mouse, 
rat, pig, cow, sheep, monkey, human etc.) are used in addition to a known synthetic compounds, peptides and proteins. 
[0249] Measurement of voiding function (maximum urine flow rate, intravesical pressure, voiding efficiency etc.) in 
30 the screening method of the present invention can be performed according to a known method, for example, the method 
described in Non-Patent documents 6 to 9. 

[0250] The screening method In the present Invention can be usefully and effectively applied to the screening of a 
compound having effects of preventing or treating voiding disturbance, in particular, voiding disturbance accompanied 
with benign prostatic hyperplasia, and a compound having both of an acetylcholinesterase inhibitory action and an a n 
35 antagonistic action. 

[0251] A preventive or therapeutic agent for voiding disturbance can be assessed by administering about 0.001 to 
about 1 0OOmg/kg (preferably about 0.01 to about 1 0Omg/kg) of a test substance to an animal model loaded with an a 
agonist in the screening method of the present invention, and investigating therapeutic effects of the test substance 
using effects on a urine flow rate, an intravesical pressure, and a voiding efficiency as an index. 

40 [0252] In addition, as an animal model used in the present invention, a normal animal (animal exhibiting no pathology) 
may be used. However, for example, the aforementioned voiding function of bladder may be measured using an animal 
exhibiting pathology such as voiding disturbance, benign prostatic hyperplasia, detrusor underactivity, overactive blad- 
der, urinary frequency, urinary incontinence, diabetic neuropathy, hypertension, diabetes, obesity, hyperlipemia, arterial 
sclerosis, gastric ulcer, asthma, chronic obstructive respiratory disease, ovary cancer, cerebrovascular disease, brain 

45 injury, and spinal cord injury (e.g. obesity rat (Wistar Fatty rat)). When the aforementioned voiding function of bladder 
Is measured in an animal exhibiting such pathology, this can be effectively applied to screening of a medical substance 
for preventing or treating such the complex. However, this may be also applied to screening of a medical substance 
which Is effective only for the aforementioned pathology (e.g. digestive tract disease such as gastric ulcer) and does 
not influence on voiding function, or may be applied to screening for the purpose of excluding a test substance which 

so does not influence on voiding function from a medical substance to be selected. 

[0253] Using this screening method, when a urine flow rate is improved by about 20% or more and a voiding efficiency 
is improved by about 1 0% or more in the case of administration of a test substance as compared with no administration 
of the test substance, the test substance can be determined to a compound having effects of improving voiding function 
or a salt thereof (hereinafter, referred to as Compound C). 

55 [0254] Compound A, B or C can be formulated into a preparation according to means known per se. The compound 
can be formulated into medicines such as tablets (including sugar-coated tablets, film-coated tablets), powders, gran- 
ules, capsules (including soft capsules), solutions, Injectables, suppositories and sustained-release agents, as it is, or 
by appropriately mixing with an appropriate amount of a pharmacological acceptable carrier at a step of formulating 
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into a preparation, and the compound can be safely administered orally or parenteraily (e.g. topically, rectally, intrave- 
nously etc.) as a preparation. 

[0255] Examples of the pharmacologically acceptable carrier used In preparation of the medicine, or the preventive 
or therapeutic agent for voiding disturbance of the present invention Include various organic or inorganic carrier sub- 
stances which are conventionally used as a pharmacy material, such as exclplents, lubricants, binders and disinte- 
grating agents in solid preparations; solvents, solubillzers, suspending agents, isotonics, buffers and soothing agents 
in liquid preparations. If necessary, additives such as antiseptics, antioxidants, coloring agents, sweeteners, adsorbing 
agents, and wetting agents may be used. 

[0256] Examples of the exclplent include lactose, white sugar, D-mannttol, starch, corn starch, crystalline cellulose, 
and light silicic acid anhydride. 

[0257] Examples of the lubricant Include magnesium stearate, calcium stearate, talc, and colloidal silica. 
[0258] Examples of the binder Include crystalline cellulose, white sugar, D-mannitol, dextrin, hydroxypropylcellulose, 
hydroxypropylmethylcellulose, polyvinylpyrrolidone, starch, sucrose, gelatin, methylcellulose, and sodium car- 
boxymethylcellulose. 

[0259] Exampiesof the disintegrating agent include starch, carboxymethylcellulose, calcium carboxymethylcellulose, 
sodium carboxymethylstarch and L-hydroxypropylcellulose. 

[0260] Examples of the solvent include water for injection, alcohol, propylene glycol, macrogol, sesame oil, and corn 
oil. 

[0261] Examples of the solubilizer include polyethylene glycol, propylene glycol , D-mannitol, benzyl benzoate, eth- 
anol, trisamlnomethane, cholesterol, trlethanolamine, sodium carbonate, and sodium citrate. 

[0262] Examples of the suspending agent Include surfactants such as stearyltriethanolamlne, sodium laurylsulfate, 
laurylamlnopropionic acid, lecithin, benzalkonlum chloride, benzethonium chloride, and glycerin monostearic acid; hy- 
drophilic polymers such as polyvinyl alcohol, polyvinylpyrrolidone, sodium carboxymethylcellulose, methylcellulose, 
hydroxymethylceliulose, hydroxyethylcellulose, and hydroxypropylcellulose. 

[0263] Examples of the isotonic include glucose, D-sorbitol, sodium chloride, glycerin, and D-mannitol. 
[0264] Examples of the buffer include buffers such as phosphate, acetate, carbonate, and citrate. 
[0265] Examples of the soothing agent Include benzyl alcohol. 

[0266] Examples of the antiseptic Include paraoxybenzoic acid esters, chlorobutanol, benzyl alcohol, phenethyl al- 
cohol, dehydroacetic acid, and sorbic acid. 

[0267] Examples of the antioxidant include sulfite, and ascorbic acid. 

[0268] A content of Compound A, B or C used in the medicine, or the preventive or therapeutic agent for voiding 
disturbance of the present invention is about 0.1 to about 100% by weight based on a total weight of the agent. 
[0269] A dose of the medicine, or the preventive or therapeutic agent for voiding disturbance of the present invention 
differs depending on an administration subject, an administration route, and disease. For example, the dosage of a 
therapeutic agent for voiding difficulty is about 0.005 to 1000mg, preferably about 0.05 to 500mg, more preferably 
about 0.5 to 200mg as one dose of active Ingredient, as an oral preparation for an adult (body weight about 60kg). The 
preparation may be administered once or by dividing a few times per day. 

[0270] Compound A, B or C can be used in combination with a medicine for treating disease causing voiding distur- 
bance (e.g. voiding difficulty etc.) or a medicine which is administered for treating other disease but itself Induces 
voiding disturbance (e.g. voiding difficulty etc.). 

[0271 ] Examples of the "medicine for treating disease causing voiding disturbance" Include a therapeutic agent for 
benign prostatic hyperplasia, a therapeutic agent for prostate cancer, a therapeutic agent for chronic cystitis, a thera- 
peutic agent for constipation, a therapeutic agent for large intestine cancer, a therapeutic agent for ovary cancer, a 
therapeutic agent for diabetes, a therapeutic agent for cerebrovascular disorder, a therapeutic agent for spinal cord 
Injury, a therapeutic agent for spinal tumor, a therapeutic agent for multiple sclerosis, a therapeutic agent for dimentia 
including Alzheimer's disease, a therapeutic agent for Parkinson's disease, a therapeutic agent for progressive supra- 
nuclear palsy, a therapeutic agent for Guillain-Barre syndrome, a therapeutic agent for acute panautonomic abnormality, 
a therapeutic agent for olivotontocerebellar atrophy, and a therapeutic agent for cervical vertebrae disorder. 
[0272] Examples of the therapeutic agent for benign prostatic hyperplasia include Allylestrenol, Chlormadinone ac- 
etate, Gestonorone caproate, Nomegestrol, Mepartricin, Finaststeried, PA-109, and THE-320. In addition, examples 
of the therapeutic agent for voiding disturbance accompanied with benign prostatic hyperplasia Include a-reductase 
Inhibitors such as YM-3175B, YM-32906, KF-20405, MK-0434, finasteride, and CS-891. 

[0273] Examples of the therapeutic agent for prostate cancer include Ifosfamlde, Estramustine phosphate sodium, 
Cyproterone, Chlormadinone acetate, Flutamide, Cisplatin, Lonidamlne, Peplomycin, Leuprorelin, Finasteride, Trip- 
torelin-DDS, Buserelin, Goserelin-DDS, Fenretinide, Bicalutamide, Vinorelbine, Nilutamide, Leuprolide-DDS, Deslore- 
lin, Cetrorelix, Ranpirnase, Leuprorelin-DDS, Satraplatin, Prinomastat, Exisulind, Buserelin-DDS, and Abarelix-DDS. 
[0274] Examples of the therapeutic agent for chronic cystitis include Flavoxate hydrochloride. 
[0275] Examples of the therapeutic agent for constipation include Sennoside A*B, and Phenovalin. 
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[0276] Examples of the therapeutic agent for large Intestine cancer Include Chromomycin A3, Fluorouracll. Tegafur 
and Krestln. 

[0277] Examples of the therapeutic agent for ovary cancer Indude Chromomycin A3, Fluorouracll, Bleomycin hydro- 
chloride, and Medroxyprogesterone acetate. 

[0276] Examples of the therapeutic agent for diabetes include Insulin resistance improving drug, Insulin secretion 
accelerating drug, biguanide agent, Insulin, a-Glucosidase inhibitor, and [J3 adrenaline receptor agonist. 
[0279] Examples of the Insulin resistance improving drug include pioglitazone or a salt thereof (preferably hydro- 
chloride), troglitazone, rosiglitazone or a salt thereof (preferably maieate), JTT-501, GI-262570, MCC-555, YM-440, 
DRF-2593, BM-13-1258, KRP-297, and CS-011. 

[0280] Examples of the Insulin secretion accelerating drug include sulfonylurea preparation. Specific examples of 
the sulfonylurea preparation include tolbutamide, chloropropamlde, tolazamide, acetohexamide, glyclopyramlde and 
an ammonium salt thereof, glibenclamlde, gllclazld, and glimepiride. Besides, examples of the Insulin secretion accel- 
erating drug include repaglinide, nateglinide, KAD-1229, and JTT-608. 
[0261 ] Examples of the biguanide agent include metformin and buformin. 

[0282] Examples of the Insulin include animal Insulin extracted from cattle, pig pancreas; semi-synthetic human 
Insulin enzymatically syntesized from Insulin extracted from pig pancreas, human Insulin synthesized by genetic en- 
gineering using Escherichia coli or yeast. As the insulin, Insulin zinc Including 0.45 to 0.9(w/w)% of zinc; Protamlnein- 
sulin zinc prepared from zinc chloride, protamine sulfate and Insulin are used. Further, Insulin may be a fragment or 
derivative thereof (e.g. INS-1 etc.). 

[0283] Examples of the a-Glucosidase Inhibitor include acarbose, voglibose, miglltole, and emiglitate. 

[0284] Examples of the (53 adrenaline receptor agonist include AJ-9S77, BMS-196085, SB-226552, SR-58611-A, 

CP-1 1 4271 , and L-755507. 

[0285] Besides, examples of the therapeutic agent for diabetes Include ergoset, pramlintide, leptin, and BAY-27-9955. 
[0286] Examples of the therapeutic agent for cerebrovascular disorder include Nicaraven, Bencyclane fumarate, 
Eumamonine, Flunarizine, Nilvadipine, Ibudilast, Argatroban, Nizofenone, Naftidrofuryl, Nicergoline, Nimodipine, Pa- 
paverollne, Alteplase, Vlquldil hydrochloride, Moxlsylyte, Pentoxifylline, Dlhydroergotoxlne mesylate, Lemlldlplne, Cy- 
clandelate, Xanthinolnlcotlnate, Febarbamate, Clnnarlzlne, Memantlne, Ifenprodll, Meclofenoxate hydrochloride, Eb- 
selen, Clopidogrel, Nebracetam, Edaravone, Ciinprost-DDS, Vatanldipine, Ancrod, Dipyridamole. 
[0287] Examples of the therapeutic agent for spinal cord Injury include Methylprednisolone, and Dural graft matrix. 
[0288] Examples of the therapeutic agent for spinal tumor include Nimustine hydrochloride. 
[0269] Examples of the therapeutic agent for multiple sclerosis include lnterferon-p-1 b. 

[0290] Examples of the therapeutic agent for dementia including Alzheimer's disease include Aniracetam, Arginlne 
pyroglutamte, Nefiractam, Nimodipine, Piracetam, Propentfylline, Vinpocetine, Indoloxazlne, Vitamin E, Clnepazlde, 
Memantlne, Lisuride hydrogen malate, Pramiracetam, Znclopenthixol, Protlrelin, EGB-761, Acetyl -L-carnitlne, Phos- 
phatldylserlne, Nebracetam, Taltlrellne, Chollnealphoscerate, tpidacrlne, Talsacildlne, Cerebrolysln, Rofecoxlb, ST- 
618, T-58B, Tacrine, Physostigmlne-DOS, HuperzlneA, Donepezil, Rfvastlgmine, Metrifonate andTAK-147. 
[0291] Examples of the therapeutic agent for Parkinson's disease include Taiipexole, Amantadine, Pergolide, Bro- 
mocriptine, Selegiline, Mazatico (hydrochloride, Memantlne, Lisuride hydrogen malate, Trihexyphenidyl, P I roheptin hy- 
drochloride, Terguride, Ropinirole, Ganglioside-GM1, Droxidopa, Riluzole, Gabergoline, Entacapone, Rasagiline, 
Pramlpexoie, L-dopa-methylester, Tolcapone, Remacemida, Dihydroergocryptine, Carbidopa, Selegiline-DDS, Apo- 
morphine, Apomorphine-DDS, Etilevodopa, and Levodopa. 

[0292] Examples of the therapeutic agent for progressive supranuclear palsy include L-dopa, carbidopa, bromocrip- 
tine, pergolide, lisuride, and amitriptyiine. 

[0293] Examples of the therapeutic agent for Guillain-Barre syndrome include steroid agent and TRH preparation 
such as p rot irel line. 

[0294] Examples of the therapeutic agent for acute panautonomlc abnormality include steroid agent, L-threo-DOPS, 
dlhydrideergotamine, and amezinium. 

[0295] Examples of the therapeutic agent for olivopontocerebellar atrophy include TRH preparation, steroid agent, 
midodrine, and amezinium. 

[0296] Examples of the therapeutic agent for cervicel vertebrae disorder include an anti- inflammatory agent. 
[0297] Examples of the "drug which Is administered for treating other disease but Itself Induces voiding disturbance" 
include an analgesic (morphine, tramadol hydrochloride), a central skeleton muscle relaxant (baclofen), a butyrophe- 
none antipsychotic agent (haloperldol etc.), a therapeutic agent for a voiding frequency^ rinary incontinence (muscarine 
antagonist such as oxybutynin hydrochloride, proplverine hydrochloride, tolterodlne, darlfenacin, YM-905/YM-537, 
temlverine (NS-21), KRP-1 97, and trospium; smooth muscle relaxant such asflavoxate hydrochloride; muscle relaxant 
such as NC-1800; Beta2 agonist such as clenbuterol; potassium channel opener such as ZD-0947, NS-8, KW-7158, 
and WAY-151616; PGE2 antagonist such as ONO-8711; vanilloid receptor agonist such as reslnlferatoxin and capsa- 
icin; tachykinin antagonist such as TAK-637, SR-4896B (saredutant), and SB-223412 (tainerant); delta opioid agonist), 
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27* (scopolamine butylbromlde, butroplum bromide, tlqulzlum bromide, timepldlum bromide, propantheline 
kin ' hi era P e " t,c a 9 ent 'or digestive tract ulcer (Kolantyl, Methaphynln, clmetldlne), a therapeutic agent for Pan 

S^?l^nT'2? Ph !! ,,W, f hy ? r0Ch ' Or,de ' b ' per,den ' ma2at,C01 h Vdroch.orlde. levodopa), an antmistam e drug 
£522 I - T^T 1 ^ lor °P hen y |am,ne malaa *. homochlorcycllzine hydrochloride), a tricyclic antidepressant (iJ- 
ST^ZT \T^ e hydrocnlorlde ' Comlpramine hydrochloride, amoxaplne, deslpramlne hydreS- 
rlde), phenothlazlne antipsychotic agent (ch.orpromazlne, properlciazlne. levomepromazlne, thioridazine), a benzodl- 

(diazepam, chlordiazepoxide, clotiazepam, estazolam), an antiarrhythmic agent 
(disopyramlde), a vasodilator (hydralazine hydrochloride), a cerebral peripheral circulation Improving agent (pentoxl 
fyllneXabronchodilatoMtheop 

Sn 9 2 a ZT C ?H P °T.*: ° r C ' S US6d ' n comblnatlon wlth tna aforementioned concomitant use drug, a dose 
can be appropnately selected based on a minimum recommended clinical dose of individual drug as a standard de- 

E?2?2 an i adn : inistrat ' on sub ' ect « an W and a of an administration subject. condZ an ?SS£n 

Z^T m TT 3 dOSa 9 efomi ' and a combination of drugs. A dose of a particular patient is determine! 

22™ .f 96 ' f 0dy Wei9ht ' 9eneral hea,th State ' a sex > a d,6t ' an admlntatratlon time, an administration 

SrTi 8 COn ? binatl0 ,H ° f dm9S ' and an eXt9nt ° f diS6a8e of a P atlent 10 be ,reatad * «»t time, ano 
taking them and other factors into consideration. 

[0299] Typically, an individual day dose regarding a combination of Compound A, B or C with at least one kind of a 

SE^SS*^ ^ Vari ° US dlSeaS9S " 8 ^ th9re0f 15 in 3 range 0f about 1^Tm7ntml rec 
ommended clinical dose to a maximum recommended level regarding the circumstances where they are administered 

Best Mode for Carrying Out the Invention 

[0300] The present invention will be explained in detail below by way of Examples. Preparation Examples and Ex- 

^tCX^Sffi Rererence Examples and Examp,es denotes 0 to 30 ° c ' " %n ™ a - ««*« 

[0301] Other abbreviations used in the present text indicate the following means. 

s; singlet 

d; doublet 

t: triplet 

quartet 

m: multiplet 

br: broad 

J: coupling constant 

Hz: Hertz 

CDCI 3 : deuterochloroform 

DMSO-d 6 : deuterodimethyl sulfoxide 

1 H NMR: proton nuclear magnetic resonance (usually, a free compound was measured in CDCk and hydrochlo- 
ride was measured in DMSO-d 6 ) y 

,R: infrared absorption spectrum 

MS: Mass spectrum (usually, measured using an electron bombard ionization method) 

[0302] in the present specification and drawings, when a base and an amino acid are denoted by an abbreviation 
hLH^H I abb 7 ,at ' 0n \ b y ,UPAC - AUB Commission Biochemical Nomenclature or conventional abbTev Sons in 

be, ° W ' Wh6n 80 amin ° Sdd C9n haVG an °^ al iso ™' « * famine acid 

DNA: deoxyribonucleic acid 

cDNA: complementary deoxyribonucleic acid 

A: adenine 

T: thymine 

G: guanine 

C: cytosine 
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ATP: adenosine triphosphate 
EDTA: ethylenedlamlnetetraacetlc acid 

Examples 

Reference Example 1 

8-(5-Chloropentanoyl>-1 l 2 l 5,6-tetrahydro-4HiDyrrolo[3,2 l 1-lj3quinolin-4-one 
[0303] 




[0304] Aluminum chloride (55g, 410 mmol) was added by portions to a solution of 1 ,2,5,6-tetrahydro-4H-pyrrolo 
[3,2,1 -IJ]quinoiin-4-one (30.0 g) and 5-chlorovaleryl chloride (26.8 ml) in 1 f 2-dichloroethane (70 ml) under ice-cooling. 
After stirring at room temperature for 30 minutes, the reaction mixture was poured into ice (500 g), extracted with ethyl 
acetate, and washed with brine. The organic layer was dried over anhydrous magnesium sulfate, the solvent was 
evaporated under reduced pressure, and the residue was recrystallized from ethanol-diethyl ether to give a pale yellow 
solid (36.5 g). Further recrystaliization from ethanol-diethyl ether afforded the title compound as colorless crystals (32.4 
g) having a melting point of 110-111°C. 

1 H NMR (200MHz, CDCI 3 ) 8 1.80-2.00 (4H, m), 2.72 (2H, t, J =7.8Hz), 2.85-3.15 <4H, m), 3.23 (2H, t, J = 8.6Hz), 
3.55-3.65 (2H, m), 4.14(2H, t, J = 8.6Hz), 7.68 (1H, s), 7.72 (1 H, s). 



elementary analysis as C 16 H 18 CIN0 2 


calculation value 
experimental value 


C, 65.86; H, 6.22; N, 4.80. 
C, 66.29; H, 6.28; N, 4.82. 



Reference Example 2 

8-(6-Bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrDlo[3,2, 1 -ij]quinolin-4-one 
[0305] 




[0306] Using 1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-4-one (3.00 g) and 6-bromohexanoyl chloride (2,91 ml) 
according to the same method as that of Reference Example 1 , the title compound (3.94 g) was obtained as white 
crystals having a melting point of 97 to 98°C. 

1 H NMR (200MHz, CDCI 3 ) 6 1 .40-1 .60 (2H, m), 1 .65-2.00 (4H,m), 2.72 (2H, t, J = 7.8Hz), 2.94 (2H, t, J = 7.0Hz), 3.03 
(2H, t, J = 7.8Hz),3.23 (2H, t, J = 8.4Hz), 3.43 (2H, t, J = 7.0Hz), 4.14 (2H, t, J = 8.4Hz), 7.6B(1 H, s), 7.72 (1 H, s). 
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Reference Example 3 



8-(5-Chloropentanoyl)-5,6-dlhydro^H-pyrrolo[3,2 t 1-IJ]qulnolln-2(1H)-one 



[0307] 



.0 




a 



[0306] Using 5 f 6-dihydro-4H-pyrrolo[3,2 f 1-iJ]qulnolin-2(1 H)-one (3.46 g) and 5-chlorovaleryl chloride (3.4 g) accord- 
ing to the same method as that of Reference Example 1 , the title compound (3.78 g) was obtained as pale yellow 
crystals having a melting point of 89 to 90°C. 

1 H NMR (400MHz, CDCI 3 ) 5 1.85-1.94 <4H, m), 2.01-2.07 (2H,m), 2.83 (2H ( t, J = 6Hz), 2.96 (2H, t, J = 7Hz), 3.55 
(2H r s), 3.60 (2H, d, J= 4Hz), 3.74 (2H, d, J =6 Hz), 7.73 (2H, s). 
IR (KBr)vcnr 1 ; 1718, 1667, 1605, 1501, 1345, 1289, 1152. 

Reference Example 4 

8-(6-bromohexanoyl)-5,6-dlhydro-4H-pyn-olo[3,2,1-lj]qulnolln-2(1H)-one 



[0310] Using 5,6-dihydro-4H-pyrrolo[3 l 2,1-lj]quinolin-2(1H)-one and 6-bromohexanoyl chloride according to the 
same method as that of Reference Example 1, the title compound (5.13 g) was obtained as colorless crystals having 
a melting point of 86 to 87°C. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .50-1 .57 (2H, m), 1 .73-1 .80 (2H,m), 1 .88-1 .96 (2H, m), 2.01-2.07 (2H, m), 2.83 (2H, t, 
J = 6Hz), 2.94 (2H, t, J= 7Hz), 3.43 (2H, t, J = 7Hz), 3.56 (2H ( s), 3.74 (2H, d, J = 6Hz), 7.73 (2H,s). 
IR (KBr) vcnr 1 : 1711, 1674, 1602, 1496, 1350, 1276, 1162. 

Reference Exaple 5 

g-CS-Chloropentanoyl^.S.e^-tetrahydro-IH.SH-pyrldotS^J-IJlqulnolin-S-one 



[0309] 




[0311] 



O 
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[0312] Using a.S.ej-tetrahydro-IH.SH-pyrldota^.HjJquinolin-S-one and 5-chlorova!eryl chloride according to the 
same method as that of Reference Example 1 , the title compound (3.53 g) was obtained as colorless crystals having 
a melting point of 83-84°C. 

1 H NMR (400MH2, CDCI3) 5 1 .35-2.00 (6H, m), 2.68 <2H, t, J =7.5Hz), 2.85 (2H, t, J = 6Hz), 2.93-2.98 (4H, m), 3.59 
(2H, t, J = 6Hz), 3.89(2H, d, J = 6Hz), 7.63 (2H, d, J = 5.3Hz). IR (KBr) vernal 1675, 1602, 1365, 1301, 1156. 

Reference Example 6 

9-(6-Bromohexanoyl)-2,3,6,7-tetrahydro-1H,5H-pyrido[3,2 ( 1-iJ]qulnolln-5-one 
[0313] 



O 




[0314] Using 2,3,6,7-tetrahydro-1 H.SH-pyrido^.l -lj]quinolin-5-one and 6-bromohexanoyl chloride according to the 
same method as that of Reference Example 1 , the title compound (3.90 g) was obtained as colorless crystals having 
a melting point of 52-53°C. 

1 H NMR (400MHz, CDCl 3 ) 5 1 .50-1 .57 (2H, m), 1 .73-1 .80 (2H,m), 1.89-2.00 (4H, m), 2.68 (2H, t, J = 7Hz), 2.85 (2H, 
t, J = 6Hz), 2.93-2. 97(4H, m), 3.43 (2H, t, J = 6Hz), 3.89 (2H, d, J = 6Hz), 7.62 (2H, d, J = 5.3Hz).IR (KBrJvcnr 1 : 1667, 
1600, 1358.1337, 1158. 

Reference Example 7 

6-(5-Chloropentanoyl)-2H-1,4-benzoxazin-3(4H)-one 
[0315] 




[0316] Using 2H-1 ,4-benzoxazln-3(4H)-one (10.0 g) and 5-chlorovaleryl chloride (12.5 g) according to the same 
method as that of Reference Example 1 , the title compound (12.0 g) was obtained as colorless crystals. 
1 H NMR (200MHz. CDCI 3 ) 5 1 .69-1 .92 (4H, m) , 2.97 (2H, t, J =6.8Hz), 3.59 (2H, t, J = 6.1Hz), 4.71 (2H, s), 7.03 (1H, 
d, J = 8.4Hz), 7.52(1 H, d, J = 0.9Hz), 7.61 (1 H, dd, J = 8.4, 2.2Hz), 8.52 (1 H, s). 



elementary analysis 


as C 13 H 14 CIN0 3 




calculation value 


! C, 58.32; 


H, 5.27; 


N, 5.23. 


experimental value 


| C, 58.06; 


H, 5.55; 


N, 4.96. 
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Reference Example 6 

6-(6-Bromohexanoyl)-2H-1,4-benzoxazln-3(4H)-one 
[0317] 




[0318] Using 2H-1 ,4-benzoxazin-3(4H)-one (15.0 g) and 6-bromohexanoyl chloride (25.8 g) according to the same 
method as that of Reference Example 1 , the title compound (1 4.8 g) was obtained as colorless crystals. 
1 H NMR (200MHz, CDCI 3 ) 5 1 .50-1 .58 (2H, m), 1 .73-1 .83 (2H,m), 1 .88-1 .97 (2H, m), 2.95 (2H, t, J = 4.8Hz), 3.44 (2H, 
t, J = 4.5Hz), 4.71 (2H, s), 7.02 (1H, d, J = 5.4Hz), 7.57 (1H, d, J = 1.4Hz), 7.61 (1H, dd, J =5.6, 1.2Hz), 9.02 (1H, s). 



elementary analysis as C 14 H 16 BrN0 3 


calculation value 
experimental value 


C.51.55; H.4.94; N, 4.29. 
C, 52.14; H.4.87; N, 4.32. 



MS m/z: 327 [M+H]+ 
Reference Example 9 

5-(5-Chloropentanoyl)-1,3-dihydro-2H-benzimidazol-2-one 
[0319] 




H 



[0320] Using 1 ,3-dihydro-2H-benzimidazol-2-one (4.00 g) and 5-chlorovaleryl chloride (9.24 g) according to the same 
method as that of Reference Example 1 , the title compound (4.36 g) was obtained as colorless crystals. 
"»H NMR (300MHz, DMSO-d 6 ) S 1 .76 (4H, m), 2.99-3.04 (2H, m),3. 65-3.69 (2H, m), 7.00 (1H, d, J = B.4Hz)> 7.48 (1H, 
s), 7.67 (1H, dd, J -6.2, 1.4Hz), 10.8B (1H, s), 11.04 (1H> s). MS m/z: 253 [M+H]+ 

Reference Example 10 

5-(5-Chloropentanoyl)-1,3-dimethyl-1 ,3-dihydro-2H-benzimidazol-2-one 
[0321] 
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[0322] Using 1 ,3-dimethyM ,3-dihydro-2H-benzimldazol-2-one (3.00 g) and 5-chlorovaleryl chloride (5.74 g) accord- 
ing to the same method as that of Reference Example 1 , the title compound (3.67 g) was obtained as colorless crystals. 
1 H NMR (300MHz, DMSO-cy 5 1 .74-1 .80 (4H t m), 3.06-3.11 (2H,m) p 3.3B (6H, d, J = 3.4Hz), 3.68-3.72 (2H, m) t 7.26 
(1 H, d, J = 8.1 Hz), 7.48(1 H, d, J = 1 .5Hz), 7.81 (1 H, dd, J = 8.3, 1 .7Hz). 

Reference Example 11 

1 -(1 -Acetyl-a.S-dihydro-l H-indol-5-yl)-5-chloropentan-1 -one 
[0323] 




[0324] Using 1 -acetylindoline (1 .60 g) and 5-chlorovaleryl chloride (1 .70 g) according to the same method as that of 
Reference Example 1 , the title compound (1 .26 g) was obtained as colorless crystals having a melting point of 90 to 
91 °C. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .84-1 .88 (4H, m), 2.26 (3H, s), 2.97 (2H, t, J = 7Hz), 3.24 (2H, t, J = 8Hz), 3.58 (2H, t, J 
= 6Hz), 4.12 (2H,t, J = 8Hz), 7.82 (2H, br.d, J = 10Hz), 8.23 (1 H, d, J = 8Hz). 
IR (KBr)vcnrr 1 : 1666, 1603, 1488, 1442, 1398, 1336, 1235. 

Reference Example 12 

1-(1-Acetyl-2 t 3-dihydro-1H-indol-5-yi)-6-bromo-1-hexanone 
[0325] 




[0326] Using 1 -acetylindoline and 6-bromohexanoyl chloride according to the same method as that of Reference 
Example 1 , the title compound (1 .27 g) was obtained as colorless crystals having a melting point of 11 0 to 111°C. 
1 H NMR (400MHz, CDCI 3 ) 5 1.49-1.57 (2H, m), 1.72-1.79 (2H,m), 1.88-1.95 (2H, m), 2.52 (3H, s), 2.94 (2H, t, J = 
7.5Hz), 3.23 (2H, t, J =8Hz), 3.42 (2H, t, J = 6Hz), 4.12 (2H, t. J = 8Hz), 7.82 (2H, br.d, J = 1 0Hz).8.23 (1 H, d, J = 8Hz). 
IR (KBr)vcrrv 1 : 1665, 1600, 1487, 1440, 1390, 1322, 1257. 

Reference Example 13 

N-[5-(5-Chloropentanoyl)-2-methoxyphenyl]methanesulfonamide 
[0327] 
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[0328] Using N-(2-methoxyphenyl)methanesulfonamide (1 0.0 g) and 5-chlorovalervl chloride r7 06 mn «^rHin. t 
Reference Example 14 



N-[5-(6-Bromohexanoyl)-2-methoxyphenyl]rnethanesulfonamld9 
[0329] 



0" "o J! 
M»0 




25 Reference Example 15 

5-Chloro-1 -(1 H-lndol-3-yl)-l -pentanone 
[0331] 



Reference Example 1 6 

6-Bromo-1 -(1 H-indol-3-yl)-l -hexanone 

[0333] 




[0334] Using Indole (5.00 g) and 6-bromohexanoy. chloride (9.95 ml) according to the same method as that of Ref- 
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erence Example 1, the title compound (9.65 g) was obtained as colorless crystals having a melting point of 150 to 
151°C. 1 H NMR(300MHz, DMSO-oy 8 1.40-1.95 (6H, m), 2.86 (2H, t, J =7.4Hz), 3.54 (2H, t, J = 6.8Hz), 7.10-7.30 
(2H, m), 7.40-7.50 (1H, m),8.1 5-8.25 (1H, m), 8.34 (1H, d, J = 3.2Hz), 11.91 (1H, S). 

Reference Example 1 7 

5-Chloro-1 -(2-thienyl)-1 -pentanone 

[0335] 



O 



[0336] Using thiophene (1 .00 ml) and 5-chlorovaleryl chloride (1.63 ml) according to the same method as that of 
Reference Example 1 , the title compound (2.20 g) was obtained as a pale yellow solid. 

1 H NMR(300MHz, CDCI 3 ) 8 1.80-2.00 (4H, m), 2.96 (2H, t, J =7.2Hz), 3.58 (2H, t t J = 6.3Hz), 7.14 (1H, dd, J = 5.0, 
3.6Hz), 7.64 (1 H, dd, J= 5.0, 1 .2Hz), 7.77 (1 H, dd, J = 3.6, 1 .2Hz). 

Reference Example 1 8 

6-Bromo-1-(2-thienyl)-1-hexanone 

[0337] 




[0338] Using thiophene (5 ml) and 6-bromohexanoyl chloride (10.5 ml) according to the same method as that of 
Reference Example 1 , the title compound (12.B g) was obtained as a pale red solid. 

1 H NMR(200MHz, CDCI 3 ) 6 1.40-2.00 (6H, m), 2.93 (2H, t, J =7.2Hz), 3.42 (2H, t, J = 6.8Hz), 7.13 (1H, dd, J = 5.0, 
3.6Hz), 7.63 (1H,dd,J= 5.0, 1.2Hz), 7.71 (1 H, dd, J = 3.6, 1.2Hz). 

Reference Example 1 9 

tert-Butyl 5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-l]]quinolin-8-yl)pentyl(2-phenylethyl)carbamate 
[0339] 




[0340] A mixture of 8-(5-chloropentanoyl)-1,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-IJ]quinolin-4-one (3.00 g) obtained in 
Reference Example 1 and 2-phenylethylamine (2.50 g) was stirred at 1 20°C for 5 minutes. After cooling to room tem- 
perature, methanol (20 ml) and triethylamine (6.89 ml) were added to the reaction mixture, and a solution of di-t-butyl 
dicarbonate (9.00 g) in methanol (10 ml) was added dropwise, followed by stirring at room temperature for 12 hours. 
The solvent was evaporated under reduced pressure, water was added to the resulting residue, and extracted with 
ethyl acetate. The extract was washed with brine, and dried over anhydrous magnesium sulfate, and the solvent was 



67 



EP 1 466 625 A1 



evaporated under reduseed pressure. The resulting residue was purified by silica gel chromatography (elutlng solvent; 
hexane:ethyl acetate=1 :1 ) to give the title compound as a pale yellow oil (3.00 g). 

1 HNMR(200MH2 > CDCI 3 )6 1.44(9H l s),1.45-1.BO(4H,m),2.71 (2H, t, J = 7.8H2), 2.75-3.00 (4H> m), 3.01 (2H t J = 
7.8Hz), 3.05-3.30(4H, m), 3.30-3.45 (2H, m), 4.12 (2H, t, J = 8.2Hz), 7.10-7.35 (5H, m), 7.67(1H, S), 7.71 (1H, s). 

Reference Example 20 

tert-Butyl 2-(2-methoxyphenyl)ethyl[5-oxo-5-(4-oxo-1 ,2,5 t 6-tetrahydro^H-pyrrolo[3 t 2,1-IJ]qulnolln-8-yl)pentyl] 
carbamate 

[0341] 




[0342] Using S-fS-chloropentanoyO-I^.S^-tetrahydro^H-pyrroloLS^.I-ljlqulnolln^-one (800 mg) obtained In Ref- 
erence Example 1 and 2-(2-methoxyphenyl)ethylamine (1 .24 g) according to the same method as that of Reference 
Example 1 9 r the title compound (1 .1 6 g) was obtained as a pale yeliow oil. 

iHNMR(300MHz l CDCI 3 )51.43(9H,s) > 1.45-1.75(4H l m), 2.71 (2H, t, J = 7.8Hz), 2.75-3. 00(4H, m), 3.01 (2H t J = 
7.8Hz), 3.05-3.30 (4H, m), 3.30-3.40 (2H, m), 3.82(3H, s), 4.12 (2H, t, J = 8.4Hz), 6.80-6.90 (2H, m), 7.05-7.25 <2H 
m),7.67<1H,s),7.72(1H,s). ' K ' 

Reference Example 21 

tert-Butyl 2-(3-methoxyphenyl)ethyl[5-oxo-5-(4-oxo-1 ,2 l 5 l 6-tetrahydro^H-pyrrolo[3 I 2 l 1-IJ]qulnolln-8-yl)pentylI 
carbamate 

[0343] 




[0344] Using 8-(5-chloropentanoyl)-1 ^^.e-tetrahydro^H-pyrrotop^.l-ijlquinolin^-one (2.00 g) obtained in Refer- 
ence Example 1 and 2-(3-methoxyphenyl)ethylamine (3.11 g) according to the same method as that of Reference 
Example 1 9, the title compound (3.02 g) was obtained as a pale yellow oil. 

1 HNMR(200MHz,CDCI 3 )61.45(9H,s) l 1.50-1.80(4H l m) ( 2.71 (2H, t, J - 7.8Hz), 2.75-3.00 (4H, m) 3 02 (2H t J = 
7.8Hz), 3.10-3.25(4H, m), 3.30-3.45 (2H, m), 3.79 (3H, s), 4.13 (2H. t, J = 8.2Hz) t 6.65-6.85(3H, mv'7.20 f 1 H ' t' J = 
7.8Hz), 7.67 (1H,s), 7.72 (1H,s). ,S 
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Reference Example 22 

tert-Butyl 2-(3,4-dimethoxyphenyl)ethyI^ 
carbamate 

[0345] 




[0346] Using 8-(5-chloropentanoyl)-1 ^.S.e-tetrahydro^H-pyrroloCS^^I-ijlqulnolin-A-one (500 mg) obtained in Ref- 
erence Example 1 and 2-(3,4-dimethoxyphenyl)ethyl amine (930 mg) according to the same method as that of Refer- 
ence Example 19, the title compound (408 mg) was obtained as a pale yellow oil. 

"»H NMR(200MHz, CDCI 3 ) 5 1 .45 (9H, s), 1 .45-1 .80 (4H, m), 2.71 (2H, t, J = 7.8Hz), 2.75-3.00(4H, m), 3.02 (2H, t, J = 
7.8Hz), 3.05-3.30 (4H, m), 3.30-3.40 (2H, m), 3.86(3H, s), 3.87 (3H, s), 4.13 (2H t t, J = 8.4Hz), 6.65-6.85 (3H, m), 7.67 
(1H,S), 7.71 (1H, s). 

Reference Example 23 

tert-Butyl 2-(2-chrolophenyl)ethyl[5-oxo-5-(4-oxo-1,2,5 l 6-tetrahydro-4H-pyrrolo[3,2,1-IJ]qulnolln-8-yl)pentyn 
carbamate 

[0347] 




[0348] Using 8-(5-chloropentanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-IJ]quinolin-4-one (1 .00 g) obtained In Refer- 
ence Example 1 and 2-(2-chlorophenyl)ethyl amine (1 .60 g) according to the same method as that of Reference Ex- 
ample 19, the title compound (1 .50 g) was obtained as a pale yellow oil. 

1 H NMR(200MHz, CDCI 3 ) 5 1.41 (9H, s), 1.50-1.80 (4H, m),2.71 (2H, t, J = 7.8Hz), 2.80-3.35 (10H, m), 3.41 (2H, t, J 
= 7.8Hz), 4. 13 (2H,t r J = 8.2Hz), 7.00-7.40 (4H, m), 7.67 (1 H, s), 7.72 (1 H r s). 
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Reference Example 24 

tert-Butyl 2-(3-fluorophenyl)ethyl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyr^^ 
[0349] 




[0350] Using 8-(5-chloropentanoyl)-1 ^.S.e-tetrahydro^H-pyrrolop.aj-ljlquinolin^-one (1 .00 g) obtained in Refer- 
ence Example 1 and 2-(3-fluorophenyl)ethylamine (1 .43 g) according to the same method as that of Reference Example 
1 9, the title compound (1 .40 g) was obtained as a pale yellow oil. 

1 H NMR(200MHz, CDCI 3 ) 5 1 .44 (9H, S), 1 .50-1 .80 (4H, m),2.71 (2H, t, J = 7.8Hz), 2.75-3.30 (10H, m), 3.39 (2H, t, J 
= 7.8Hz) f 4.13 (2H,t, J = 8.2Hz), 6.80-7.05 (3H, m), 7.15-7.30 (1 H, m), 7.68 (1H, S), 7.72 (1 H,s). 

Reference Example 25 

tert-Butyl 2-[3-(amlnosulfonyl)-4-methoxyphenyl]ethyl[5-oxo-5-(4"Oxo-1 ^.S.e-tetrahydro^H-pyrrolop^.l-IJlqulnolin- 
8-yl)pentyl]carbamate 

[0351] 




[0352] Using S-fS-chloropentanoylJ-I^.S.e-tetrahydro^H-pyrrolotS^^-ljjquinolin^-one (800 mg) obtained in Ref- 
erence Example 1 and 2-t3-(aminosulfonyl)-4-methoxyphenyl]ethyl amine (1 .89 g) according to the same method as 
that of Reference Example 19, the title compound (605 mg) was obtained as a pale yellow oil. 

1 H NMR(200MHz,CDCI 3 ) 5 1 .40-1 .80 (4H, m), 1 .44 (9H, s), 2.70 (2H, t, J = 7.6Hz), 2.80 (2H,t, J = 7.6Hz), 2.92 (2H, 
t, J = 7.4Hz), 3.02 (2H, t, J = 7.6Hz), 3.10-3.25 (2H,m), 3.22 (2H, t, J = 8.6Hz), 3.35 (2H, t, J = 7.6Hz), 3.99 (3H, s), 
4.10 (2H,t, J = 8.8Hz), 5.30 (2H } s), 6.98 (1H, d, J = 8.4Hz), 7.20-7.45 (1H, m),7.60-7.75 (3H, m). 
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Reference Example 26 

tert-Butyl 2-(2-methoxyphenyl)-1 -methylethyl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2 ( 1 -iJ]quinolin-8-yl) 
pentyl)carbamate 



[0354] Using S-CS-chloropentanoyO-I^.S.S-tetrahydro^H-pyrrolo^^.l-iJlquinolin^-one (500 mg) obtained In Ref- 
erence Example 1 and 2-(2-methoxyphenyl)-1-methylethylamlne (848 mg) according to the same method as that of 
Reference Example 1 9, the title compound (641 mg) was obtained as a pale yellow oil. 

1 H NMR(2Q0MHz, CDCI 3 ) 61.19 (3H, d, J = 7.0Hz), 1 .30-2.00(9H. m), 1 .37 (9H, S), 2.71 (2H, t, J = 7.6Hz), 2.80-3.10 
(6H, m), 3.22 (2H, t,J = 8.4Hz), 3.82 (3H, s), 4.13 (2H, t, J = 8.8Hz), 6.75-7.20 (2H, m), 7.67 (1H,s), 7.71 (1H, s). 

Reference Example 27 

tert-Butyl 6-oxo-6-(4-oxo-1 ^.S.e-tetrahydro^H-pyrrolotS^, 1 -ij]quinolin-8-yl)hexyl(2-phenylethyl)carbamate 



[0356] Using 6-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]qulnolin-4-one (500 mg) obtained in Refer- 
ence Example 2 and 2-phenylethylamine (0.538 ml) according to the same method as that of Reference Example 19, 
the title compound (450 mg) was obtained as a pale yellow oil. 

1 H NMR(300MHz, CDCI 3 ) 8 1 .25-1 .60 (4H, m), 1 .44 (9H. s),1 .65-1 .80 (2H, m), 2.71 (2H, t, J = 7.5Hz), 2.75-2.90 (2H, 
m), 2.90 (2H, t, J =7.5Hz), 3.01 (2H, t, J = 7.5Hz), 3.05-3.45 (4H, m), 3.22 (2H, t, J = 8.4Hz),4.12 (2H, t, J = 8.4Hz), 
7.10-7.35 (5H, m), 7.67 (1H, s), 7.71 (1H,s). 



[0353] 




[0355] 




71 



EP 1 466 625 A1 



Reference Example 28 

tert-Butyl 2-(2-methoxyphenyl)ethyl[6-oxo-6-(4-oxo-1 f 2,5,6-tetrahydro-4H-pyrrolo[3 p 2,1-IJ]qulnolln-8-yl)hexyl] 
carbamate 



[0358] Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyiTolo[3,2,1-ij]quinolin-4-one (1.50 g) obtained In Refer- 
ence Example 2 and 2-(2-methoxyphenyl)ethylamine (1.94 g) according to the same method as that of Reference 
Example 1 9, the title compound (1 .51 g) was obtained as a pale yellow oil. 

1 H NMR(300MHz, CDCI a ) 6 1 .25-1 .60 (4H, m), 1 .43 (9H, s),1 .65-1 .80 (2H t m), 2.71 (2H P t, J = 7.5Hz), 2.75-2.90 (2H, 
m), 2.90 (2H, t, J =7.5Hz), 3.01 (2H, t, J = 7.5Hz), 3.05-3.45 (6H, m), 3.82 <3H, s), 4.12 (2H, t,J = 8.4Hz), 6.80-6.90 
(2H, m), 7.00-7.20 (2H, m), 7.67 (1H, s), 7.71 (1H, s). 

Reference Example 29 

tert-Butyl 2-(3-methoxyphenyl)ethyl[6-oxo-6-(4-oxo-1 f 2,5 f 6-tetrahydro^H-pyrrolo[3,2 P 1-lj]qulnolln-8-yl)hexyl} 
carbamate 



[0360J Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -lj]quinolin-4-one (500 mg) obtained in Refer- 
ence Example 2 and 2-(3-methoxyphenyl)ethylamine (650 mg) according to the same method as that of Reference 
Example 1 9, the title compound (562 mg) was obtained as a pale yellow oil. 

1 H NMR(300MHz,CDCI 3 ) 5 1 .25-1 .60 (4H, m), 1 .45 (9H, s), 1 .74 (2H, tt, J = 7.5 r 7.5Hz), 2.71 (2H , t, J = 7.8Hz), 2.75-2.85 
(2H, m), 2.90 (2H, t, J = 7.5Hz), 3.01 (2H, t, J= 7.8Hz), 3.05-3.45 (4H, m), 3.22 (2H, t, J = 8.4Hz), 3.79 (3H, s), 4.12 
(2H,t, J = 8.4Hz), 6.70-6.85 (3H, m), 7.20 (1H, t, J = 7.8Hz), 7.67 (1H, s), 7.71 (1H, s). 



[0357] 




[0359] 
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Reference Example 30 

tert-Butyl 2-(4-methoxyphenyl)ethyl[6-oxo-6-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -lj]qulnolin-8-yl)hexyl] 
carbamate 

[0361] 




[0362] Using 8-(6-bromohexanoyl)-1 .a^.e-tetrahydro^H-pyrrolop^.l -lj]qulnolin-4-one (700 mg) obtained in Refer- 
ence Example 2 and 2-(4-methoxyphenyl)ethylamine (907 mg) according to the same method as that of Reference 
Example 1 9, the title compound (900 mg) was obtained as a pale yellow oil. 

1 H NMR(300MHz, CDCI 3 ) 5 1.25-1.55 (4H, m), 1.41 (9H, s),1.60-1.75 (2H, m), 2.60-2.75 (4H, m), 2.85 (2H, t, J = 
7.5Hz), 2.97 (2H ( t, J =7.8Hz), 3.00-3.35 (4H, m) r 3.1 7 (2H, t, J = 8.4Hz), 3.74 (3H, S), 4.08 (2H, t,J = 8.4Hz), 6.75-6.80 
(2H, m), 7.00-7.10 (2H, m), 7.63 (1 H, s), 7.67 (1 H, s). 

Reference Example 31 

tert-Butyl 2-(chlorophenyl)ethyl[6-oxo-6-(4-oxo-1,2 f 5,6-tetrahy 
[0363] 




[0364] Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2 f 1 -ij]quinolin-4-one (500 mg) obtained in Refer- 
ence Example 2 and 2-(chlorophenyl)ethylamlne (430 mg) according to the same method as that of Reference Example 
1 9, the title compound (540 mg) was obtained as a pale yellow oil. 

1 H NMR(300MHz, CDCI 3 ) 8 1.25-1 .60 (4H, m). 1.41 (9H, s),1 .65-1 .80 (2H, m), 2.71 (2H, t, J = 7.5Hz), 2.85-3.30 (4H, 
m), 2.89 (2H, t, J =7.5Hz), 3.01 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 3.39 (2H, t, J =7.5Hz), 4.12 (2H, t, J = 8.4Hz), 
7.1 0-7.35 (4H, m), 7.67 (1 H, s), 7.71 (1 H, s). 
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Reference Example 32 

tert-Butyt 2-(3-fluorophenyl)ethyl[6-oxo-6-(4^^ 
[0365] 




[0366] Using 6-(6-bromohexanoyl)-1 ^.S.e-tetrahydro^H-pyrrolop^.l-IJlqulnolln^-one (500 mg) obtained in Refer- 
ence Example 2 and 2-(3-fluorophenyi)ethylarnine (600 mg) according to the same method as that of Reference Ex- 
ample 19, the title compound (613 mg) was obtained as a colorless oil. 

1 HNMR(300MHz,CDCI 3 )S1. 25-1 .60(4H,m), 1.44 (9H,s),1 .74 (2H,tt, J = 7.5, 7.5Hz),2.71 (2H,t, J = 7.5Hz) 2 75-2 90 
(2H t m), 2.90(2H, t, J = 7.5Hz) f 3.02 (2H, t, J = 7.8Hz), 3.05-3.45 (2H, m) t 3.22 (2H, t, J= 8.4Hz) 3 37 (2H t J = 7 5Hz) 
4.13 <2H, t, J = 8.4Hz), 6.80-7.00 (3H, m),7.20-7.30 (1H, m), 7.67 (1H, s), 7.71 (1H, s). 

Reference Example 33 

tert-Butyl 2-(2-methoxyphenyl)-1 -methyl ethyl[6-oxo-6-(4-oxo-1 ^.S.e-tetrahydro^H-pyrrolop^.l -IJ]quinolin-8-yO 
hexyljcarbamate y ' 

[0367] 



OMe 




[0368] Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro^H-pyrrolo[3,2,1 -iJ]quinolin-4-one (600 mg) obtained in Refer- 
ence Example 2 and 2- (2-methoxyphenyl)-1 -methyl ethylamine (850 mg) according to the same method as that of 
Reference Example 1 9, the title compound (467 mg) was obtained as a pale yellow oil 

1 H NMR(300MHz, CDCI a ) 8 1.18 (3H, d. J = 6.9Hz), 1 .25-1.90(6H, m), 1 .36 (9H, s), 2.71 (2H, t, J = 7 5Hz) 2 75-3 20 

f^iiX: ^(ih^: = 7 ' 8HZ) ' 322 (2Hl * J = 8 ' 4H2) ' 3 82 (3Hi S)A13 (2H< *■ ' =6AHZl 
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Reference Example 34 

tert-Butyl 5-oxo-5-<4-oxo-1 ^.S.e-tetrahydro^H-pyrrolop^.l-ljlquinol^^^ 
[0369] 



O 




[0370] Using 8-(5-chloropentanoyl)-1,2,5 f 6-telrahydro-4H-pyrrolo[3,2,1-lj]qulnolin-4-one (500 mg) obtained in Ref- 
erence Example 1 and 3-phenyM -propylamine (694 mg) according to the same method as that of Reference Example 
1 9, the title compound (660 mg) was obtained as a pale yellow oil. 

1 H NMR(200MHz, CDCI 3 ) 5 1.20-2.00 (6H, m), 1.43 (9H, s), 2.60(2H, t, J = 7.8Hz), 2.71 (2H, t, J = 7.5Hz), 2.93 (2H, 
t, J = 7.5Hz), 3.01 (2H,t, J = 7.8Hz), 3.10-3.40 (6H, m), 4.13 (2H, t, J = 8.4Hz), 7.10-7.35 (5H, m),7.67 (1H, s), 7.71 
(1H,s). 

Reference Example 35 

tert-Butyl 6-oxo-6-(4-oxo-1 f 2 ( 5 I 6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-8-y0hexyl(3-pheny1propyl)carbamate 
[0371] 




[0372] Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3 f 2,1 -IJ]qulnolfn-4-one (700 mg) obtained in Refer- 
ence Example 2 and 3-phenyl-1 -propylamine (811 mg) according to the same method as that of Reference Example 
1 9, the title compound (906 mg) was obtained as a colorless oil. 

1 H IMMR(300MHz, CDCI 3 ) 5 1 .20-1 .60 (4H, m), 1 .44 (9H, s),1 .74 (2H, tt, J = 7.5, 7.5Hz), 1 .84 (2H, tt, J = 7.5, 7.5Hz), 
2.59 (2H, t ( J =7.8Hz), 2.71 (2H, t, J = 7.5Hz), 2.90 (2H, t, J = 7.5Hz), 3.02 (2H, t, J =7.8Hz), 3.1 0-3.30 (6H, m), 4.12 
(2H, t, J = 8.4Hz), 7.10-7.30 (5H, m), 7.67(1 H, S), 7.72 (1H, S). 



75 



EP 1 466 625 A1 



Reference Example 36 

tert-Butyl 2-(2-methoxyphenyl)ethyl[5-oxo-5-(2-oxo-1 ^.S.e-tetrahydro^H-pyrrolo^^.l-IJlqulnolln-S-ylJpentyl] 
carbamate 



[0374] Using 8-(5-chloropentanoyl)-5,6-dihydro-4H-pyrrolo[3 f 2 ( 1-ij]quinolin-2(1 H)-one (293 mg) obtained in Refer- 
ence Example 3 and 2-(2-methoxyphenyl)ethylamine (378 mg) according to the same method as that of Reference 
Example 1 9, the title compound (86 mg) was obtained as a pale yellow oil. 

1 H NMR(400MHz, CDCI 3 ) 5 1.43 (9H, s), 1.51-1.76 (4H, m),2.00-2.07 (2H, m), 2.81 (4H, t, J = 6Hz), 2.88-2.96 (2H, 
m), 3.10-3.25 (2H, mX3.32-3.41 (2H, m), 3.54 (2H, s), 3.74 (2H, t, J = 6Hz), 3.82 (3H, s), 6.83-6.89(2H, m), 7.09-7.21 
(2H f m),7.73(2H p s). 

Reference Example 37 

tert-Butyl 2-(2-chlorophenyl)ethyl[5-oxo-5-(2-oxo-1,2 l 5 ( 6-tetrahydro^H-pyrrolot3 f 2,1-IJ]qulnolln-8-yl)pentyl] 
carbamate 



[0376] Using 8-(5-chloropentanoyl)-5 t 6-dihydro-4H-pyrrolo[3 f 2,1 -ij]qu!nolin-2(1 H)-one obtained in Reference Exam- 
ple 3 and 2-(2-chlorophenyl)ethylamine according to the same method as that of Reference Example 19, the title 
compound (147 mg) was obtained as a pale yellow oil. 

1 H NMR(400MHz, CDC\ 3 ) S 1 .41 (9H, s), 1.51-1.76 (4H, m),2.00-2.06 (2H ( m) } 2.82 (2H, t, J = 6Hz), 2.87-3.00 (4H, 
m), 3.10-3.26 (2H, m),3.41 (2H, t, J = 7Hz), 3.54 (2H, s), 3.74 (2H, t, J = 6Hz), 7.13-7.24 (3H, m),7.33 (1H, d, J = 
7.2Hz), 7.73 (2H,s). 



[0373] 




[0375] 
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Reference Example 38 

tert-Butyl 5-oxo-5K3-oxo-2,3,6J4etrahydro-1H,5H-^ 



[0378] Using 9-(5^hloropentanoyl)-2 ( 3,67-tetrahydro-1H t 5H-pyrlclot3 f 2,1-lj]qulnolln-5-one obtained in Reference 
Example 5 and 2-phenylethylamlne according to the same method as that of Reference Example 19, the title compound 
(320 mg) was obtained as a pale yellow oil. 

1 H NMR(400MHz, CDCI 3 ) 5 1.44 (9H, s), 1.51-1.75 (4H, m),1.93-1.99 (2H. m), 2.67 (2H, t, J = 6Hz), 2.82-2.85 (4H, 
m), 2.92-2.95 (4H, m),3.12-3.24 (2H, m),3.32-3.42 (2H ( m), 3.89 (2H,t, J = 6Hz), 7.1 8-7.30 (5H, m),7.61 (2H, d, J = 5Hz). 

Reference Example 39 

tert-Butyl 2-(2-methoxyphenyl)ethyl[5-oxo-5-(3-ox^ 
carbamate 



[0380] Using g-fS-chloropentanoyO^.S.e^-tetrahydro-IH.SH-pyridop^.l -ij]quinolln-5-one obtained in Reference 
Example 5 and 2-(2-methoxyphenyl)ethylamlne according to the same method as that of Reference Example 1 9, the 
title compound (414 mg) was obtained as a pale yellow oil. 

1 H NMR(400MHz, CDCI 3 ) 8 1 .43 (9H, s), 1.51-1.76 (4H, m),1.93-1.99 (2H, m), 2.67 (2H, t, J = 6Hz), 2.82-2.85 (4H, 
m), 2.91-2.95 (4H, m),3.13-3.25 (2H, m), 3.31-3.42 (2H, m), 3.82 (3H, s), 3.89 (2H, t, J = 6Hz),6.83-6.89 (2H, m), 
7.07-7.21 (2H, m), 7.61 (2H, d, J = 5Hz). 



[0377] 




[0379] 
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Reference Example 40 

tert-Butyl 2-(2-chlorophenyl)ethyl[5-oxo-5-(3-oxo-2,3,6,7-tetrahydro-1 H r 5H-pyrido[3,2,1-IJ]qulnolln-9-yl)pentyQ 
carbamate 



[0382] Using Q-JS-chloropentanoyO^^^J-tetrahydro-IH.SH-pyridotS^J-ljjquinolln-S-one obtained In Reference 
Example 5 and 2-(2-chlorophenyl)ethylamine according to the same method as that of Reference Example 1 9, the title 
compound (385 mg) was obtained as a pale yellow oil. 

1 H NMR(400MHz, CDCI3) 8 1 .41 (9H, s), 1.51-1.76 (4H, m),!. 93-1. 99 (2H, m), 2.67 (2H, t, J = 6Hz), 2.84 (2H, t t J = 
6HZ), 2.94 (6H, t, J= 6.8Hz), 3.12-3.26 (2H, m), 3.41 (2H, t, J = 7Hz), 3.89 (2H, t, J = 6Hz),7.13-7.19 (3H, m) p 7.33 (1 H, 
d, J = 7.2Hz), 7.62 (2H, d, J = 5Hz). 

Reference Example 41 

tert-Butyl 5-oxo-5-(3-oxo-3,4-dihydro-2H-1 ,4-benzoxazln-6-yl)pentyl(2-phenylethyl)carbamate 



[0384] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and 2-phe- 
nylethylamine according to the same method as that of Reference Example 19, the title compound was obtained as a 
colorless oil. 

1 H NMR(300MHz ( CDCI 3 ) 5 1.44 (9H, m) P 1.58 (2H, m),1 .65-1.75 (2H, m), 2.81 (2H, m), 2.90-2.94 <2H, m), 3.15-3.22 
(2H, m), 3.37(2H, m), 4.69 (2H, s) ( 6.99 (1H, d, J = 8.4Hz) f 7.16-7.30 (5H, m), 7.5B-7.61 (2H, m), 9.36 (1H, s). 

Reference Example 42 

tert-Butyl 2-(2-ethoxyphenyi)ethyl[5-oxo-5-(3-oxo-3 > 4-dihydro-2H-1,4-benzoxazin-6-yl)pentyl]carbamate 



[0381] 




[0383] 




[0385] 
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[0386] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and 2-(2-ethox- 
ypheny1)ethylamlne according to the same method as that of Reference Example 1 9, the title compound was obtained 
as a colorless oil. 

1H NMR(300MHz, CDCy S 1 .42 (3H, t, J = 6.4Hz). 1 .44 (9H,s), 1 .60-1 .73 (4H, m), 2.83-2.94 <4H, m), 3.18-3.36 (4H, 
m), 3.99-4.06 (2H, m),4.68 (2H, s), 6.80-6.87 (2H, m), 6.96-6.99 (1H, d, J = 6.6Hz), 7.07-7.18 (2H,m), 7.58-7.63 (2H, 
m), 9.67 (1H, s). 

Reference Example 43 

tert-Butyl 2-(2-fluorophenyl)ethyl[5-oxo-6-(3-oxo-3,4-dihydro-2H-1 ,4-benzoxazin-6-yl)pentyl]carbamate 
[0367] 




[0388] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and 2-(2-fluor- 
ophenyl)ethylamine according to the same method as that of Reference Example 1 9, the title compound was obtained 
as a colorless oil. 

1 H NMR(300MHz, CDCI 3 ) 8 1.42 (9H, m), 1 .52-1 .78 (4H. m) ( 2.82-2.96 (4H, m), 3.25 (2H, m), 3.36-3.43 (2H, m), 4.69 
(2H, S), 6.96-7.08(3H, m), 7.14-7.23 (2H P m), 7.58-7.63 (2H, m), 9.16 (1H, s). 

Reference Example 44 

tert-Butyl 2-(2-chlorophenyl)ethyl[5-oxo-5-(3-oxo-3,4-dihydro-2H-1 ,4-benzoxazin-6-yl)pentyl]cart>amate 




[0390] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and 2-(2-chlo- 
rophenyl)ethylamlne according to the same method as that of Reference Example 19, the title compound was obtained 
as a colorless oil. 

1 H NMR (200MHz, CDCI3) 8 1 .42 (9H, m), 1 .67 (4H, m), 2.92(4H, m), 3.25 (2H, m), 3.37-3.45 (2H, m), 4.69 (2H, s), 
6.99 (1H. d, J =8.8Hz), 7.17 (3H, m), 7.30-7.34 (1H f m), 7.61-7.62 (2H, m), 9.56 (1H, s). 
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Reference Example 45 

tert-Butyl 2-(3-methoxyphenyl)ethyl[5-oxo-5-(3-oxo-3,4-dlhydro-2H-1 ,4-benzoxazln-6-yl)pentyl]carbamate 



[0392] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and 2-(3-meth- 
oxyphenyl)ethylamine according to the same method as that of Reference Example 1 9, the title compound was obtained 
as a colorless oil. 

1H NMR(200MHz, CDCI 3 ) 8 1.45 (9H, m), 1 .55-1.77 (4H, m), 2.75-2.82<2H, m), 2.88-2.95 (2H, m), 3.22 (2H, m), 3.37 
(2H r m), 3.79 (3H, s), 4.69 (2H.S), 6.73-6.78 (3H, m) p 6.99 (1H f d, J - 8.8Hz), 7.16-7.23 (1H, m), 7.58-7.62(2H, m), 
9.46 (1H,S). 

Reference Example 46 

tert-Butyl 2-(3-ethoxyphenyl)ethy1[5-oxo-5-(3-oxo-3,^ 



[0394] Using 6-<5-chloropentanoyl>2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and 2-(3-ethox- 
yphenyl)ethylamlne according to the same method as that of Reference Example 1 9, the title compound was obtained 
as a colorless oil. 

1H NMR(200MHz, CDCI 3 ) 8 1.40 (3H t t, J = 7.0Hz), 1 .45 (9H,s)> 1 .55-1 .77 (4H, m), 2.74-2.81 <2H, m), 2.88-2.95 (2H, 
m), 3.21 (2H, m), 3.36(2H , m), 4.01 (2H, q, J = 7Hz), 4.69 (2H, s), 6.72-6.76 (3H, m), 6.99 (1 H, d, J= B.8Hz) f 7.14-7.22 
(1H, m), 7.58-7.62 (2H, m), 9.43 (1H, s). 

Reference Example 47 

tert-Butyl 5-(1 -acetyl-2,3-dihydro-1 H-indol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate 



[0391] 




[0393] 




[0395] 
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[0396] Using 1-(1-ecety1-2,3-dihydro-1 H-indol-5-y1)-5-chloropentan-1 -one (280 mg) obtained In Reference Example 
1 1 and 2-(2-methoxyphenyl)ethylamlne (378 mg) according to the same method as that of Reference Example 1 9, the 
title compound (170 mg) was obtained as a pale yellow oil. 

1 H NMR(400MHz, CDCI3) 5 1 .43 (9H, s), 1 .51 -1 .72 (4H, m),2.22 (3H, s), 2.75-2.B8 (2H, m), 2.90-2.95 (2H, m), 3.08^3.22 
(4H, m),3.32-3.41 (2H, m), 3.81 (3H, s), 4.07 (2H, t, J = 7Hz), 6.81-6.87 (2H, m) ,7.08-7.1 9 (2H, m), 7.77-7.81 (2H, m), 
8.21 (1H,d, J = 8.5Hz). 

Reference Example 48 

tert-Butyl 5-(1 -acetyl-2,3-dihydro-1 H-indol-5-yl)-5-oxopenty l(2-phenylethyl)carbamate 



[0398] Using 1 -(1-acetyl-2,3-dihydro-1 H-lndol-5-yl)-5-chloropentan-1 -one (560 mg) obtained In Reference Example 
1 1 and 2-phenylethylamlne (606 mg) according to the same method as that of Reference Example 1 9, the title com- 
pound (290 mg) was obtained as a pale yellow oil. 

1 H NMR(400MHz, CDCI3) 5 1 .44(9H, s), 1 .51 -1 .74(4H, m), 2.25(3H, s), 2.75-2.88(2H ( m), 2.89-2.96(2H, m), 3.05-3.27 
(4H, m), 3.30-3.43(2H, m), 4.11 (2H, t, J = 7.3Hz), 7.15-7.30(5H, m), 7.79-7.83(2H, m), 8.22(1H, d, J = 8.5Hz). 

Reference Example 49 

tert-Butyl 5-(1 -acetyl-2,3-dihydro-1 H-indol-5-yl)-5-oxopentyi[2-(2-chlorophenyl)ethy I] carbarn ate 



[0400] Using 1-(1-acetyl-2,3-dihydro-1H-indol-5-yl)-5-chloropentan-1-one obtained in Reference Example 11 and 
2-(2-chlorophenyl)ethylamine according to the same method as that of Reference Example 1 9, the title compound was 
obtained as a pale yellow oil. 

1H NMR(400MHz, CDCI 3 ) 5 1.41(9H, s), 1 .51 -1 .7B(4H, m), 2.25(3H, s), 2.94(4H, br.s), 3.12(2H, br.s), 3.22(2H, t, J = 
7.6Hz), 3.41 (2H, t, J = 7Hz), 4.11 (2H, t, J = 7.3Hz), 7.17(3H, br.s), 7.33(1 H, d, J = 7.2Hz), 7.79-7.83(2H, m), 8.22(1 H, 
d, J = 8.5Hz). 



[0397] 




[0399] 
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Reference Example 50 



tert-Butyl 5-(2,3-dlhydn>1H-lndol-5-yl)-5-oxopentyl[2-(2-methox^ 



[0401] 




[0402] A solution of potassium hydroxide (0.22 g) In methanol (4 ml) was added at room temperature to tert-butyl 
5-(1-acetyl-2,3-dihydro-1H-lndol-5-yl)-5-oxopent (1.00 g) obtained in Refer- 

ence Example 47, and heated at reflux for 2 hours with stirring. The solvent was evaporated under reduced pressure, 
water was added to the resulting residue, and extracted with ethyl acetate. The organic layer was washed with brine, 
dried over anhydrous magnesium suffate, and the solvent was evaporated under reduced pressure. The resulting 
residue was purified by silica gel chromatography (eluting solvent; hexane: ethyl acetate^ 1 :1 ) to give the title compound 
as a pale yellow oil (700 mg). 

1 H NMR(400MHz, CDCI 3 ) 6 1 .43(9H, s), 1 .51 -1 .72(4H, m), 2.78-2.88(4H, m), 3.06(2H, t, J = 8.5Hz), 3.08-3. 24(2H, m), 
3.32-3.39(2H, m), 3.65(2H, t, J = 8.5Hz), 3.81 (3H, s), 4.26(1 H, br.s), 6.52(1 H, d, J = 8Hz), 6.82-6.88(2H, m), 7.08-7.20 
(2H, m), 7.69(1 H, d. J = 8Hz), 7.72(1 H, s). 

Reference Example 51 

tert-Butyl 5-(2 r 3-dihydro-1 -methyl- 1 H-indol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate 



[0404] Potassium carbonate (1 66 mg) and methyl iodide (1 70 mg) were added to a solution of tert-butyl 5-(2,3-dlhy- 
dro-1H-lndol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate (362 mg) obtained In Reference Example 50 in 
dimethylform amide (2 ml), and the mixture was stirred at 60 to 70°C for 5 hours. The solvent was evaporated under 
reduced pressure, water was added to the resulting residue, and extracted with ethyl acetate. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure. 
The resulting residue was purified by silica gel chromatography (eluting solvent; hexane:ethyl acetate=1 :1 ] to give the 
title compound as a pale yellow oil (125 mg). 

1 H NMR(400MHz, CDCI 3 ) 8 1.43(9H, s), 1 .51-1 .70(4H, m), 2.78-2.88(4H, m), 2.84(3H, s), 3.00(2H, t, J = 8.5Hz), 
3.0B-3.24(2H, m), 3.31-3.40(2H, m), 3.48(2H, t, J = B.5Hz), 3.81(3H, s), 6.34(1H, d, J = 8Hz), 6.82-6.88(2H, m), 
7.0B-7.20(2H, m), 7.67(1 H, s), 7.76(1 H, d, J = BHz). 



[0403] 
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Reference Example 52 

tert-Butyl 5-(1 -ethy l-2,3-dl hydro- 1 H-indol-5-yl)^-oxopentyl[2-(2HTiethoxypheny0ethyl]carbamate 
[0405] 




[0406] Using tert-butyl 5-(2,3-dihydro-1H-indol-5-yl)-5-oxopentyl[2-(2-methoxyph obtained in 

Reference Example 50 and ethyl iodide according to the same method as that of Reference Example 50, the title 
compound was obtained as a pale yellow oil. 

1 H NMR(400MHz, CDCi 3 ) 8 1.18(3H, t, J = 7.4Hz), 1.43(9H, s), 1 .51-1.72(4H, m), 2.78-2.8B(4H, m), 3.00(2H, t, J = 
8.5Hz), 3.08-3.23(2H, m), 3.25(2H, q, J = 7.4Hz), 3.31 -3.41 (2H, m), 3.52(2H, t, J = 8.5Hz), 3.81 (3H, s), 6.33(1 H, d, J 
= 8Hz), 6.82-6.88(2H, m), 7.08-7.20(2H, m), 7.67(1H, s), 7.74(1H P d, J = 8Hz). 

Reference Example 53 

tert-Butyl 5-[1 -(3-hydroxypropyl)-2,3-dihydro-1H-indol-5-yl]-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate 
[0407] 

OH 

[0408] Using tert-butyl 5-(2 p 3-dihydro-1H-lndol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate obtained in 
Reference Example 50 and 3-bromo-1 -propanol according to the same method as that of Reference Example 50, the 
title compound was obtained as a pale yellow oil. 

1 H NMR(400MHz, CDCI 3 ) 5 1 43(9H, s), 1 .51 -1 .70(4H, m), 1.75(1H, br.s), 1 .85(2H, t, J = 6.7Hz), 2.7B-2.88(4H, m), 
3.01 (2H, t, J = 8.5Hz), 3.08-3 .24(2H, m), 3.30-3.40(2H, m), 3.32(2H, t, J = 6.7Hz), 3.54(2H t t, J = 8.5Hz), 3.76(2H, t, 
J = 7.6Hz), 3.82(3H, s), 6.39(1 H, d, J = BHz), 6.82-6.88(2H, m), 7.08-7.20(2H, m), 7.67(1 H, s), 7.73(1 H, d r J = 8Hz). 
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Reference Example 54 

Ethyl [5-(5-[(tert.butoxycartoonyl)[2-(2-methoxyphenyl)ethyl]am 
[0409] 



[0410] Using tert-butyl 5-(2 ( 3-dihydro-1HHndol-5-yl).5-oxopentyl[2-(2.methoxyphenyl)eth obtained in 

Reference Example 50 and ethyl bromoacetate according to the same method as that of Reference Example 50 the 
title compound was obtained as a pale yellow oil. 

*H NMR(400MHz, CDCI 3 ) 5 1.27(3H, t, J = 7H2), 1.43(9H t S), 1 .51 -1 .73(4H, m), 2.75-2.88(4H, m) 3 08f2H t J = 
8.5Hz), 3.15-3.23(2H, m), 3.30-3.40(2H, m), 3.67(2H, t, J = 8.5Hz), 3.81 (3H, s), 3.96(2H, s), 4.20(2H, q, J = 7Hz) 6 29 
(1 H, d, J = 8Hz), 6.82-6.88(2H, m), 7.08-7.20(2H, m), 7.70(1 H, s), 7.73(1H, d, J = 8Hz). 

Reference Example 55 

tert-Butyl 5-[1-[(ethylamino)carbony^ 

[0411] 




OMe 



[0412] Ethyl Isocyanate (85 mg) was added to a solution of tert-butyl 5-(2,3-dihydro-1 H-indol-5-yl)-5-oxopentyl 
[2-(2-methoxyphenyl)ethyl]carbamate (362 mg) obtained in Reference Example 50 in tetrahydrofuran (2 ml) and the 
mixture was stirred at 60°C for 2 hours. The solvent was evaporated under reduced pressure, water was added to the 
resulting residue, and extracted with ethyl acetate. The organic layer was washed with brine, dried over anhydrous 
magnesium sulfate, and the solvent was evaporated under reduced pressure. The resulting residue was purified by 
silica gel chromatography (elutlng solvent; hexane:ethyl acetate=1 :1) to give the title compound as a pale yellow oil 
(254 mg). 

1 H NMR(400MHz, CD 3 OD) 5 1 .22(3H, t, J = 7Hz), 1 ,43(9H, s), 1 .51-1 .73(4H, m), 2.76-2.95(4H, m), 3.07-3 23(4H m) 

IS^-"!™^^^™ 4 - 70(1H ' brs) ' 6 - 82 - 6 - 88(2H ' m) - 7 - 08 - 7 - 20<2H ' m) - 7 - 75(iH ' s > ; 
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Reference Example 56 



tert-Butyl 2-(3-fluorophenyl)ethyl[5-oxo-5-(3-oxo-3,4-cllhydro-2H-1 ,4-benzooxazin-6-yl)pentyl]carDamate 



[0413] 




F 



[0414] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzooxazln-3(4H)-one obtained in Reference Example 7 and 2-(3-fluor- 
ophenyl)ethylamlne according to the same method as that of Reference Example 1 9, the title compound was obtained 
as a colorless oil. 

1 H NMR(2Q0MHz, CDCI 3 ) 8 1 .44(9H, s), 1 .52-1 .76(4H, m), 2.B1 (2H, m), 2.91-2.95(2H, m), 3.14-3.23(2H ( m), 3.38(2H, 
m), 4.69(2H,s), 6.87-7.01(4H, m), 7.20-7 .25(1H, m), 7.59-7.61 (2H, m), 9.40(1H, s). 

Reference Example 57 

tert-Butyl 2-(3-chlorophenyl)ethyl[5-oxo-5-(3-oxo-3,4-d^ 



[0416] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzooxazin-3(4H)-one obtained in Reference Example 7 and 2-(3-chlo- 
rophenyl)ethylamine according to the same method as that of Reference Example 19, the title compound was obtained 
as a colorless oil. 

1 H NMR (200MHz, CDCI 3 ) 8 1 .44(9H, s), 1 .58(2H, m), 1 .68-1 .73(2H, m), 2.79(2H, m), 2.90-2.95(2H, m), 3.14-3.23(2H, 
m), 3.37(2H, m), 4.69(2H, s), 6.96-7.05(2H, m), 7.17-7.21<3H, m), 7.59-7.61(2H, m), 9.46(1H, s). 

Reference Example 58 

tert-Butyl 5-(1 ,3-dlmethyl-2-oxo-2,3-dihydro-1 H-benzimidazol-5-yl)-5-oxopentyl(2-phenylethyl)carbamate 



[0418] Using 5-(5-chloropentanoyl)-1 ,3-dimethyM ,3-dlhydro-2H-benzimldazol-2-one obtained In Reference Exam- 



[0415] 




[0417] 
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pie 1 0 and 2-phenylethylamine according to the same method as that of Reference Example 1 9, the title compound 
was obtained as a colorless oil. 

1H NMR(300MHz, CDCI 3 ) 5 1.44(9H, s), 1 .75-1 .59(4H, m), 2.79-2.81(2H, m) t 3.03-2.99(2H, m), 3.22-3.18<2H, m), 
3.39-3.35(2H, m), 3.46(3H, s), 3.47(3H r s), 6.99(1H r d, J = 8.1Hz), 7.31-7.16(5H, m), 7.63(1 H, d, J = 1.2Hz), 7.78(1 H, 
5 d, J = 8.4Hz). 

Reference Example 59 

tert-Butyl 5-(1 ,3-dimethyl-2-oxo-2,3-dlhydro-1H-benzimldazol-5-y^ 

10 

[0419] 



15 




[0420] Using 5-(5-chloropentanoyl)-1 ,3-dlmethyl-1 ,3-dihydro-2H-benzimldazol-2-one obtained In Reference Exam- 
ple 10 and 2-(2-methoxyphenyl)ethylamine according to the same method as that of Reference Example 19, the title 
compound was obtained as a colorless oil. 
25 1H NMR(300MHz, CDCI 3 ) 5 1.43(9H, s), 1 .73-1 .64(4H, m) r 2.84-2.80(2H, m), 3.03-2.99(2H, m), 3.23-3.21(2H, m), 
3.37-3.33(2H, m), 3.47(6H, s), 3.82(3H, s), 6.90-6.82(2H, m), 6.98(1 H, d, J = 8.4Hz), 7.21 -7.1 7(2H, m), 7.63(1 H, d, J 
= 1.5Hz), 7.79(1H f d, J = 8.1 Hz) 

Reference Example 60 

30 

tert-Butyl 2-(2-chlorophenyl)ethyl[5-(1 ,3-dimethyl-2-oxo-2,3-dihydro-1H-benzimidazol-5-yl)-5-oxopentyl]carbamate 
[0421] 

35 



40 




[0422] Using 5-(5-chloropentanoyl)-1 ,3-dimethyl-1 ,3-dihydro-2H-benzimidazol-2-one obtained in Reference Exam- 
45 pie 10 and 2-(2-chlorophenyl)ethylamine according to the same method as that of Reference Example 19, the title 
compound was obtained as a colorless oil. 

1H NMR(300MHz. CDCl 3 ) 5 1 .74-1 .41 (13H, m), 3.01 -2.94(4H, m), 3.24-3. 15(2H, m), 3.44-3.39(2H, m), 3.46(3H, s), 
3.47(3H, s), 6.99(1 H, d, J = 8.1Hz), 7.17(3H, m), 7.35-7.32(1 H, m), 7.63(1 H, d, J = 1.5Hz), 7.79(1 H, d, J = 8.1Hz). 

50 
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Reference Example 61 

tert-Butyl 5-(1 -benzyl-2,3-dlhydro-1 HHndol-5-yO-5-oxopentyl[2-(2-methoxyphenyl)ethyOc»rtamate 
[0423] 




[0424] Using tert-butyl 5-(2,3-dihydro-1H-indol-5-yl)-5-oxopentyl[2-(2-methoxypheny0ethyl]carbamate obtained in 
Reference Example 50 and benzyl bromide according to the same method as that of Reference Example 51 , the title 
compound was obtained as a colorless oil. 

1 H NMR(400MHz, CDCI 3 ) 6 1 .43(9H, s), 1 .51-1 .68(4H, m), 2.85(4H, br.s), 3.03(2H, t, J = 8.3Hz), 3.07-3.20(2H, m), 
3.34(2H, br.s), 3.50(2H, t, J = 8.4Hz), 3.81(3H, s), 4.37(2H, s), 6.40(1H, d, J = 8.3Hz), 6.82-6.88(2H, m), 7.08-7.20 
(2H, m), 7.26-7.36(5H, m), 7.70(1 H, s), 7.74(1 H, d, J = 8.3Hz). 

Reference Example 62 

tert-Butyl 5-(1 -benzoyl -2,3-dihydro-1 H-lndol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate 
[0425] 




[0426] Using tert-butyl 5-(2,3-dlhydro-1H-indol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate obtained in 
Reference Example 50 and benzoyl chloride according to the same method as that of Reference Example 55, the title 
compound was obtained as a colorless oil. 

1 H NMR(400MHz, CDCi 3 ) 8 1 .43(9H, s), 1 .51-1 .70(4H, m), 2.82(2H, br.s), 2.93(2H, br.s), 3.15(2H, t, J = 8.5Hz), 3.21 
(2H, br.s), 3.35(2H, br.s), 3.82(3H, s), 4.13(2H, t, J = 8.4Hz), 6.82-6.88(2H, m), 7.09-7.20(2H, m), 7.44-7.57(6H, m), 
7.75(1 H, br.s), 7.83(1 H, s). 
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Reference Example 63 

tert-Butyl 5-[1-(anlllnocarbonyl)-2,3-dlhydro-1H-lndol-5-yl^ 
[0427] 




[0428] Using tert-butyl 5-(2,3-dihydro-1H-lndol-5-yt)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate obtained in 
Reference Example 50 and phenyl isocyanate according to the same method as that of Reference Example 55, the 
title compound was obtained as colorless crystals having a melting point of 136 to 137°C. 

1 H NMR(400MHz, CDCl 3 ) 8 1.43(9H, s), 1 .51 -1 .70(4H, m), 2.82(2H, br.s), 2.91 (2H, t, J = 7.0Hz), 3.13-3.26(4H, m) p 
3.35(2H ( br.s), 3.81 (3H, s), 4.11 (2H, t, J = 6.4Hz), 6.36(1 H, s), 6.82-6.88(2H, m), 7.08-7.20(3H, m), 7.33(2H, t, J = 
8.3Hz), 7.45(2H ( d, J = 8.0Hz), 7.78(1 H, s), 7.81 (1 H, d, J = 8.5Hz), 7.98(1 H, d, J = 8.0Hz). 

Reference Example 64 

5-Chloro-1 -<4-methoxyphenyl)-1 -pentanone 

[0429] 



MeO 




[0430] Using anlsole (15.0 g) and 5-chlorovaleryl chloride (1 8.0 ml) according to the same method as that of Refer- 
ence Example 1 , the title compound was obtained as colorless crystals (27.3 g) having a melting point of 67 to 68°C. 
1 H NMR (300MHz, CDCI 3 ) 6 1 .80-1 .95 (4H, m), 2.90-3.00 (2H, m), 3,55-3.60 (2H, m), 3.86 (3H P s), 6.90-7.00 (2H, m), 
7.90-8.00 (2H, m). 



elementary analysis as C 12 H 15 CI0 2 


calculation value 
experimental value 


C, 63.58; H, 6.67; N, 0.00. 
C, 63.50; H, 6.67; N, 0.00. 
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Reference Example 65 

5-(5<:hIoropentanoyl>-2-methoxybenzenesulfonyl chloride 
5 [0431] 




[0432] 5-Chloro-1-(4-methoxyphenyl)-1 -pentanone (15.0 g) obtained In Reference Example 64 was added to chlo- 
rosulfonlc acid (50 ml) by portions under ice-cooling. 

[0433] The mixture was stirred at room temperature for 30 hours, the reaction mixture was added dropwise to a 
crashed ice (500 g), extracted with ethyl acetate, and washed with brine. The organic layer was dried over anhydrous 
magnesium sulfate, and the solvent was evaporated under reduced pressure to give the title compound as colorless 
20 crystals (7.63 g) having a melting point of 69 to 70°C. 

1 H NMR (200MHz, CDCIg) 6 1.80-2.00 (4H, m), 2.95-3.05 (2H, m), 3,55-3.65 (2H, m), 4.15 (3H, s), 7.22 (1H, d, J = 
8.8Hz), 8.33 (1H, dd, J = 8.8, 2.2Hz), 8.53 (1 H, d, J = 2.2Hz). 



elementary analysis 


as C 12 H 14 Cl204.S 




calculation value 


C, 44.32; 


H, 4.34; 


N, 0.00. 


experimental value 


! C, 43.77; 


H, 4.36; 


N, 0.00. 



Reference Example 66 

30 

5-(5-Chloropentanoyl)-2-methoxybenzenesulfonamide 
[0434] 

35 



40 




[0435] A 25% aqueous ammonium solution was added dropwise to a solution of 5-(5-chloropentanoyl)-2-methoxy- 
benzenesurfonyl chloride (3.00 g) obtained in Reference Example 65 in tetrahydrofuran (50 ml) under ice-cooling. After 
45 stirring at room temperature for 30 minutes, the solvent was evaporated under reduced pressure, extracted with ethyl 
acetate, and washed with brine. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was 
evaporated under reduced pressure to give the title compound as colorless crystals (2.54 g) having a melting point of 
135 to 136°C. 

1H NMR (200MHz, DMSO-d 6 ) 8 1 .60-1 .80 (4H, m), 3.06 (2H, t, J = 6.2Hz), 3.69 (2H, t, J = 6.2Hz), 4.00 (3H, s), 7.28 
50 (2H, s), 7.33 (1H, d, J = B.BHz), 6.22 (1H, dd, J = 8.8, 2.2Hz), 8.30 (1H, d, J = 2.2Hz). 



elementary analysis 


as C 12 H 16 CIN0 4 S 




calculation value 


| C, 47.14; 


H, 5.27; 


N, 4.58. 


experimental value 


| C, 47.06; 


H, 5.25; 


N, 4.49. 
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Reference Example 67 

5-(5-Chloropentanoyl)-N-isopropyl-2-methoxybenzenesulfonamlde 
[0436] 




[0437J Using 5-(5-chloropentanoyl)-2-methoxybenzenesulfonyl chloride (3.50 g) obtained in Reference Example 65 
and isopropylamine (1 .90 ml) according to the same method as that of Reference Example 66, the title compound was 
obtained as colorless crystals (3.39 g) having a melting point of 122 to 124°C. 

1 H NMR (200MHz, CDCI 3 ) 5 1.08 (6H, d, J = 6.6Hz), 1.80-2.00 (4H, m), 2.95-3.05 (2H, m), 3.35-3.65 (3H, m), 4.07 
(3H, s), 4.30-5.00 (1 H, br), 7.12 (1H, d, J = 8.6Hz), 8.21 (1 H, dd, J = 8.8, 2.2Hz), 8.50 (1 H , d, J = 2.2Hz). 



elementary analysis 


as C 15 H22CIN0 4 S 




calculation value 


| C, 51.79; 


H, 6.37; 


N, 4.03. 


experimental value 


| C, 51 .74; 


H, 6.37; 


N, 3.83. 



Reference Example 68 

5-Chloro-1 -(2,3-dihydro-1 -benzof uran-5-yl)-1 -pentanone 
[0438] 




[0439] Using 2,3-dihydro-1-benzofuran (24.5 g) and 5-chlorovaleryl chloride (34.8 g) according to the same method 
as that of Reference Example 1 , the title compound was obtained as colorless crystals (32.4 g) having a melting point 
of56to57°C. 

1 H NMR (300MHz, CDCI 3 ) 5 1 .80-2.00 (4H, m), 2.90-3.00 (2H, m), 3.25 (2H, t, J = 8.7Hz) } 3.55-3.65 (2H, m), 4.66 (2H, 
t, J = 8.7Hz), 6.79 (1H, d, J = 8.2Hz), 7.79 (1H, dd, J = 8.2, 2.1Hz), 7.84 (1H, d, J = 2.1Hz). 



elementary analysis as C 13 H 15 CI0 2 


calculation value 
experimental value 


C, 65.41; H,6.33; N, 0.00. 
C.B5.1B; H, 6.33; N, 0.O0. 
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Reference Example 69 

5-(5-Chloropentanoyl)-2,3-dlhydro-1 -benzofuran-7-sulfonyl chloride 
5 [0440] 



10 



15 



20 



25 



30 




so 2 a 



[0441] Using 5-chlono-1-(2,3-dlhydro-1-ben20furan-5-yl)-1-pentanone (10.0 g) obtained In Reference Example 68 
according to the same method as that of Reference Example 65, the title compound was obtained as colorless crystals 
(4.93 g) having a melting point of 72 to 73°C. 

1 H NMR (200MHz, CDCI3) 5 1 .80-2.00 (4H, m), 2.90-3.05 (2H, m), 3.41 (2H, t, J = 8.8Hz), 3.55-3.65 (2H, m), 5.01 (2H, 
t, J = 8.8Hz), 8.15-8.20 (1H, m), 8.25-8.30 (1H, m). 



elementary analysis 


as C^H^CIaO^S 




calculation value 


C, 46.30; 


H.4.18; 


N, 0.00. 


experimental value 


C, 46.13; 


H, 4.17; 


N, 0.00. 



Reference Example 70 

5-(5-Chloropentanoyl)-2,3-dihydro-1-benzofuran-7-sulfonamide 
[0442] 



35 



40 



45 



50 



Opx — a 



[0443] Using 5-(5-chloropentanoyl)-2,3-dihydro-1 -benzofuran-7-sulfonyl chloride (4.50 g) obtained in Reference Ex- 
ample 69 according to the same method as that of Reference Example 66, the title compound was obtained colorless 
crystals (3.87 g) having a melting point of 1 34 to 136°C. 

1H NMR (200MHz, DMSO-d 6 ) 8 1.65-1.85 (4H, m), 3.02 (2H, t, J = 7.0Hz), 3.32 (2H, t, J = 8.8Hz), 3.68 (2H, t, J = 
7.0Hz), 4.82 (2H, t, J = B.BHz), 7.38 (2H, s), 8.05-8.1 0 (2H, m). 



elementary analysis 


as C 13 H 16 CIN0 4 S 




calculation value 


C, 49.13; 


H, 


5.07; 


N, 4.41. 


experimental value 


C, 48.96; 


H t 


4.99; 


N,4.15. 
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Reference Example 71 

5-(5-Chloropentanoyl)-N-lsopropyl-2,3-dihydro-1-benzofuran-7-sulfonamlde 
5 [0444] 



O 



to 




[0445] Using 5-(5-chloropentanoyl)-2,3-dihydro-1 -benzofuran-7-sulfonyl chloride (4.50 g) obtained in Reference Ex- 
ample 69 and isopropylamine (3.B0 ml) according to the same method as that of Reference Example 66, the title 
compound was obtained colorless crystals (6.76 g) having a melting point of 1 03 to 1 04°C. 
20 1H NMR (200MHz, CDCI 3 ) 6 1.11 (6H, d, J = 6.6Hz), 1 .80-2.00 (4H, m), 2.90-3.05 (2H, m), 3.34 (2H P t, J = 8.8Hz), 
3.40-3.65 (3H, m), 4.71 (1 H, d, J = 7.0Hz), 4.87 (2H, t, J = 8.8Hz), 8.00-8.1 0 (1 H f m), 8.20-8.25 (1 H, m). 



elementary analysis 


as C^H^NO^SCI 




calculation value 


C, 53.40; 


H, 6.16; 


N, 3.89. 


experimental value 


C, 53.32; 


H, 6.16; 


N, 3.84. 



Reference Example 72 
30 5-Chloro-1 -(2,2-dimethyl-3 > 4-dihydro-2H-chromen-6-yl)-1 -pentanone 
[0446] 



35 




[0447] Using 2,2-dimethylchroman (19.7 g) and 5-chlorovaleryl chloride (20.7 g) according to the same method as 
that of Reference Example 1 , the title compound was obtained as colorless crystals (22.0 g) having a melting point of 
50 to51°C. 

45 1 H NMR (200MHz, CDCI 3 ) 5 1 .36 (6H, s), 1 .80-1 .95 (6H, m), 2.82 (2H, t, J = 6.6Hz), 2.80-3.00 (2H, m), 3.55-3.65 (2H, 
m) f 6.80 (1H, d, J = 9.0Hz), 7.70-7.80 (2H> m). 



elementary analysis 


as C-jg^fClOg 




calculation value 


| C, 68.44; 


H, 7.68; 


N, 0.00. 


experimental value 


| C, 68.31; 


H, 7,54; 


N, 0.00. 
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Reference Example 73 

6-(5<:hloropent8Jioyl)-2,2-dimethyl-e-chromansulfonyl chloride 
[0448] 




[0449] Using 5<:htorx>-1-(2,2-dimethyl-3,4-dihydro-2H-chromen-6-yl)-1-pentanone (5.00 g) obtained in Reference 
Example 72 according to the same method as that of Reference Example 65, the title compound was obtained as a 
colorless oil (1 .30 g). 

1 H NMR (200MHz, CDCI 3 ) 5 1.50 (6H, s), 1.75-2.10 (6H, m), 2.85-3.05 (4H, m), 3.55-3.65 (2H, m), 8.60 (1H, s), 8.33 
(1H,s). 

Reference Example 74 

6-(5-Chloropentanoyl)-2,2-dimethyl-8-chromansulfonamide 
[0450] 




[0451] Using 6-(5-chloropentanoyl)-2,2-dimethyl-8-chromansulfonyl chloride (1.30 g) obtained in Reference Exam- 
ple 73 according to the same method as that of Reference Example 66, the title compound was obtained as colorless 
crystals (630 mg) having a melting point of 146 to 149°C. 

1 H NMR (300MHz, CDCI 3 ) 5 1 .48 (6H, s), 1 .80-1 .90 (4H, m), 1 .95 (2H, t, J = 6.9Hz), 2.91 (2H, t, J = 6.9Hz), 2.95-3.00 
(2H, m), 3.55-3.60 (2H, m), 5.03 (2H, s), 7.95-8.00 (1 H, m), 8.25-8.30 (1 H, m). 

Reference Example 75 

5-Chloro-1 -(2,3-dihydro-1 ,4-benzodloxln-6-yl)-1 -pentanone 
[0452] 




[0453] Using 2,3-dihydro-1 ,4-benzodioxine (10.0 g) and 5-chlorovaleryl chloride (10.4 ml) according to the same 
method as that of Reference Example 1 , the title compound was obtained as colorless crystals (1 5.1 g) having a melting 
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point of 52 to 53°C. 

1 H NMR (300MHz, CDCI 3 ) 8 1 .80-1 .95 (4H, m), 2.90-3.00 (2H, m), 3.55-3.60 (2H, m), 4.25-4.35 (4H, s), 6.85-6.95 (1H, 
m), 7.45-7.50 (2H, m). 



elementary analysis 


as C13H.15CIO3 




calculation value 


j C, 61.30; 


H.5.94; 


N, 0.00. 


experimental value 


I C, 61.26; 

i 


H, 5.83; 


N, 0.00. 



Reference Example 76 

7-(5-Chloropentanoyl)-2,3-dihydro-1 p 4-benzodioxine-5-sulfonamide 
[0454] 




[0455] By using 5-chloro-1 -(2,3-dihydro-1 ,4-benzodioxin-6-yl)-1 -pentanone (9.00 g) obtained in Reference Example 
75 and carrying out the same process as those of Reference Examples 65 and 66 successively, the title compound 
was obtained as colorless crystals (3.88 g) having a melting point of 141 to 142°C. 

1H NMR (300MHz, CDCI 3 ) 6 1.80-1.95 (4H, m), 2.94 (2H, t, J = 6.6Hz), 3.58 (2H, t, J = 6.0Hz), 4.30-4.45 (2H, m), 
4.50-4.60 (2H, m), 5.20 (2H, s), 7.67 (1 H, d, J = 1 .8Hz), 7.99 (1H, d, J = 1 .8Hz). 



elementary analysis 


as C 13 H 16 CIN0 5 S 




calculation value 


I C, 46. 7B; 


H, 4.83; 


N, 4.20. 


experimental value 


| C, 46.63; 


H.4.83; 


N, 4.10. 



Reference Example 77 

trans-N-({44(4-Oxo-1,2 p 5,6-tetrahydro-4H-^^ 

[0456] 




[0457] trans-4-[(Acetylamino)methyl]cyclohexanecarboxylic acid (12.1 g) was added by portions to thionyl chloride 
(25 ml) under ice-cooling. After stirred at room temperature for 30 minutes, thionyl chloride was evaporated under 
reduced pressure to give crude crystals of trans-4-[(acetylamino)methyl]cyclohexanecarbonyl chloride. Then, alumi- 
num chloride (24.0 g) was added by portions to a solution of the crude crystals and 1 ,2,5,6-tetrahydro-4H-pyrrolo 
[3,2,1-lj]quinolin-4-one (1 2.1 g) in dichloromethane (30 ml) under ice-cooling. After stirring at room temperature for 12 
hours, the reaction mixture was poured into ice (300 g), extracted with ethyl acetate, and washed with brine. The 
organic layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure 
to give the title compound as colorless crystals (12.9 g) having a melting point of 178 to 180°C. 
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1 H NMR (300MHz, CDCy 5 1.05-1.20 (2H. m), 1.45-1.60 (3H. m), 1.70-2.05 (4H t m), 2.01 (3H, s), 2.72 (2H, t, J = 
7.8Hz), 3.03 (2H, t, J = 7.8Hz), 3.10-3.30 (5H, m), 4.13 (2H, t, J = 8.4Hz), 5.55-5.70 (1 H, m), 7.64 (1H, S), 7.69 (1 H, s). 

Reference Example 78 

trans-8-{[4-(Aminomethy0c^clohex hydrochloride 
[0458] 




[0459] Concentrated hydrochloric acid (100 ml) was added to trans-N-H^^-oxo-l.a.S^-tetrahydro^H-pyrrolo 
[3 t 2J-ij]quinolin-8-yl)cail3onyl]cyclohexyl}methyl)acetamide (12.0 g) obtained in Reference Example 77, and the mix- 
ture was stirred at 1 40°C for 12 hours. Hydrochloric acid was evaporated under reduced pressure to give white powders. 
Further recrystallization from water-lsopropyl ether afforded the title compound as colorless crystals (9.40 g) having a 
melting point of 255 to 257°C. 

1 H NMR (200MHz, DMSO-d 6 ) 5 1 .00-1 .95 (10H, m), 2.50-2.75 (3H, m), 2.98 (2H, t, J = 7.8Hz), 3. 18 (2H, t, J = 8.8Hz), 
3.20-3.40 (1 H, m), 3.99 (2H, t, J = 8.8Hz), 7.72 (1 H, s), 7.73 (1H, s), 7.90-8.20 (3H, br). 

Reference Example 79 

tert-Butyl 2-(4-methoxyphenyl)ethyl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrroio[3,2,1-ij]quinolin-8-yl)pentyl] 
carbamate 

[0460] 




[0461] Using 8-(5-chloropentanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one (1 .00 g) obtained in Refer- 
ence Example 1 and 2-(4-methoxyphenyl)ethylamine (1 .06 g) according to the same method as that of Reference 
Example 1 9, the title compound (1 .23 g) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 6 1 .45 (9H, s) p 1 .50-1 .95 (4H, m), 2.65-2.80 (2H, m), 2.71 (2H, t, J = 7.8Hz), 2.85-3.00 (2H, 
m), 3.01 (2H, t, J = 7.8Hz), 3.05-3.40 (4H, m), 3.21 (2H, t, J = 8.4Hz), 3.78 (3H, s), 4.12 (2H, t, J = 8.4Hz), 6.82 (2H, 
d, J = 8.4Hz), 7.00-7.15 (2H, m), 7.66 (1H, s), 7.70 (1H, s). 
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Reference Example 80 

tert-Butyl 2-(4-chlorophenyl)ethy^ 
carbamate 



[0462] 




[0463] Using 8-(5-chloropentanoyl)-1 ,2 ( 5,6-tetrahydro-4H-pyrrolo[3,2 ( 1-IJ]quinolin-4-one (1 .00 g) obtained in Refer- 
ence Example 1 and 2-(4-chlorophenyl)ethylamine (1 .06 g) according to the same method as that of Reference Ex- 
ample 19, the title compound (941 mg) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 8 1 .43 (9H, s), 1 .50-1 .95 (4H, m), 2.65-2.85 (2H, m) f 2.71 (2H, t, J = 7.8Hz), 2.85-3.00 (2H, 
m), 3.01 (2H, t, J = 7.8Hz), 3.05-3.45 (4H, m), 3.22 (2H, t, J = 8.4Hz), 4.13 (2H, t, J = 8.4Hz), 7.00-7.30 (4H, m), 7.66 
(1H ( S),7.70(1H P S). 

Reference Example 81 

tert-Butyl 2-(3-chlorophenyl)ethyl[5-oxo-5-(4-oxo-1,2 ( 5 l 6-tetrahydro-4H-pyrrolo[3,2 > 1-IJ]qulnolln-8-yl)pentyl] 
carbamate 



[0464] 




[0465] Using 8-(5<hloropentanoyl)-1 ^.S.e-tetrahydro^H-pyrrolotS^^-i^qulnolin^-one (1 .00 g) obtained fn Refer- 
ence Example 1 and 2-(3-chlorophenyl)ethyl amine (1 .06 g) according to the same method as that of Reference Ex- 
ample 19, the title compound (1 .19 g) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 8 1 .43 (9H, s), 1 .50-1 .90 (4H, m), 2.65-2.85 (2H, m), 2.70 (2H, t, J = 7.8Hz), 2.85-3.00 (2H, 
m) r 3.01 (2H, t, J = 7.8Hz), 3.05-3.25 (2H, m), 3.21 (2H, t, J = 8.4Hz), 3.36 (2H, t, J = 7.5Hz), 4.12 (2H, t, J = 8.4Hz), 
7.00-7.20 (4H, m), 7.65 (1 H, s), 7.70 (1 H, s). 
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Reference Example 82 

tert-Butyl 2-(2-hydroxyphenyl)ethy!l5-oxo^ 
carbamate 

[0466] 




[0467] A mixture ot 8-(5-chloropentanoyl)-1,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]qulnolin-4-one (1 .00 g) obtained in 
Reference Example 1 , 2-(2-hydroxyphenyl)ethylamine*hydrobromide (1 .49 g) and d iisop ropy lethyl amine (1 .1 6 ml) in 
dimethylformaide (1 ml) was stirred at 120°C for 1 hour. After cooled to room temperature, methanol (10 ml) and 
triethylamine (1 .43 ml) were added to the reaction mixture, a solution ot di-t-butyl dicarbonate (2.24 g) In methanol (5 
ml) was added dropwise, and the mixture was stirred at room temperature for 12 hours. The solvent was evaporated 
under reduced pressure, the resulting residue was purified by silica gel chromatography (elutlng solvent; hexane: ethyl 
acetate = 2:1), and the solvent was evaporated to give the title compound as colorless crystals (687 mg) having a 
melting point of 154 to 155°C. 

1 H NMR (300MHz, CDCI a ) 6 1 .48 (9H. s), 1 .55-1 .85 (4H, m), 2.71 (2H, t, J = 7.8Hz), 2.83 (2H, t, J = 7.5Hz), 2.94 (2H, 
t, J = 7.5Hz), 3.00 (2H, t, J = 7.8Hz), 3.15-3.35 (6H, m), 4.12 (2H, t, J = 8.4Hz), 6.70-7.15 (4H, m), 7.66 (1H, s), 7.70 
(1H,s), 7.40-7.65 (1H, br). 



elementary analysis 


as C 29 H36N 2 0 5 « 


>0.2H 2 O 




calculation value j 


C, 70.19; H, 


7.39; 


N, 5.65. 


experimental value j 


C, 70.34; H, 


7.35; 


N, 5.66. 



Reference Example 83 

tert-Butyl 2-(2,6-dichlorophenyl)ethyl[5-oxo-5-(4-oxo-1 ^.S^-tetrahydro^H-pyrrolop^.l -ij]quinolin-8-yl)pentyl] 
carbamate 

[0468] 




[0469] Using 8-(5-chloropentanoyl)-1 ^.S.e-tetrahydro^H-pyrrolop^l -ij]quinolin-4-one (1 .00 g) obtained in Refer- 
ence Example 1 and 2-(2,6-dichlorophenyl)ethylamine (650 mg) according to the same method as that of Reference 
Example 1 9, the title compound (1 .08 g) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 8 1 .42 (9H, s), 1 .50-1 .80 (4H, m), 1 .80-1 .95 (2H, m), 2.71 (2H, t, J = 7.8Hz), 2.85-3.65 (1 OH, 
m), 4.13 (2H, t, J = 8.4Hz), 7.10 (1H, t, J = 7.8Hz), 7.25-7.30 (2H, m), 7.68 (1H, s), 7.72 (1H, s). 
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Reference Example 84 

tert-Butyl2-(2,3-dlmet^^ 
carbamate 

[0470] 



10 



15 




OMe 



T0471] Using 8-(5-chloropentanoyl)-1 ^.S.S-tetrahydro^H-pyrrotoP.a.MJlquinolln^-one (1 .00 g) obtained in Refer- 
ence Example 1 and 2-(2,3-dimethoxyphenyl)ethylamine (620 mg) according to the same method as that of Reference 
20 Example 19, the title compound (1. 13 g) was obtained as a colorless oil. „ nQ .- Mnl . m , , flz , nH 0 

1 H NMR (300MHz, CDCI 3 ) 6 1 .46 (9H, s), 1 .50-1 .90 (6H, m), 2.71 (2H, t J = "7 6Hz) 275-3 45 (1 OH m u 3.84 (3H, s), 
3.86 (3H, s), 4.12 (2H, t, J = 8.4Hz), 6.70-6.85 (2H. m), 6.98 (1H, t, J = 7.8Hz), 7.67 (1H, s), 7.72 (1H t s). 



25 



Reference Example 85 



tert-Butyl 5 -oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-^^^^ 



[0472] 



30 



35 




Me 
Me 



40 



45 



[0473] Using 8-(5-chloropentanoyl)-1 ^.S.e-tetrahydro^H-pyrrolotS^^-imuinolin-^one (1 .00 g) obtained in Refer- 
ence Example 1 and 2-(2-thienyl)ethyl amine (435 mg) according to the same method as that of Reference Example 
19, the title compound (1 .44 g) was obtained as a colorless oil. 

iH NMR (300MHz, CDCI 3 ) 8 1 .38 (9H, s), 1 .40-1 .85 (6H, m), 2.63 (2H, t, J = 7.8Hz), 2.80-3.55 (10H, m), 4.05 (2H, t, 
J = 7.2Hz), 6.70-6.80 (1H, m), 6.80-6.90 (1H, m), 7.00-7.10 (1H, m), 7.61 (1H, s). 7.65 (1H, s). 
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Reference Example 86 



tert-Butyl 5-(2,3-dlhydro-1 ,4^enzodloxln^-yl)-5-oxopentyl[2^2-meth 



[0474] 




[0475] Using 5-chloro-1 -<2,3-dihydro-1 ,4-benzodioxin-6-yl)-1 -pentanone (1 .00 g) obtained in Reference Example 75 
and 2-(2-methoxypheny1)ethyl amine (594 mg) according to the same method as that of Reference Example 19, the 
title compound (1 .84 g) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 5 1.43 (9H, s), 1.50-2.00 (4H, m); 2.75-3.60 (12H, m), 3.82 (3H, s), 6.80-7.25 (5H, m) ( 
7.60-7.65 (1 H, m), 7.79 (1 hi, dd, J = 8.2, 1 .5Hz). 

Reference Example 87 

tert-Butyl 5-[3-(aminosulfonyl)-4-methoxyphenyl]-5-oxopentyl(2-phenylethyl)carbamate 



[0477] Using 5-(5-chloropentanoyl)-2-methoxybenzenesulfonamide (900 mg) obtained In Reference Example 66 and 
2-phenylethylamine (71 3 mg) according to the same method as that of Reference Example 1 9, the title compound was 
obtained as colorless crystals (1 .07 g) having a melting point of 121 to 122°C. 

1 H NMR (300MHz, CDCI3) 5 1 .30-1 .75 (13H, m), 2.75-2.85 (2H, m), 2.90-3.00 (2H, m), 3.05-3.25 (2H, m), 3.36 (2H, 
t, J = 7.8Hz), 4.08 (3H, s), 5.37 (2H, s), 7.10 (1H, d, J = 8.8Hz), 7.10-7.30 (5H, m), 8.16 (1H, dd, J = 8.8, 2.1 Hz), 8.44 
(1H, d, J = 2.1 Hz). 



[0476] 




elementary analysis as C 25 H34N 2 0 6 S 



calculation value j C, 61 .20; H, 6.99; N, 5.71 . 
experimental value j C, 61 .20; H, 7.02; N, 5.66. 
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Reference Example 88 



tert-Butyl 5-[3-<amlnosulfonyl)-4-methoxyphenyl]-5-oxopen^ 



[0478] 




[0479] Using 5-(5-chloropentanoyl)-2-methoxybenzenesulfonamide (800 mg) obtained In Reference Example 66 and 
2-(2-methoxyphenyl)ethylamlne (792 mg) according to the same method as that of Reference Example 19, the title 
compound (740 mg) was obtained as a colorless oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1.30-1.80 (13H, m), 2.80 (2H, t, J = 7.6Hz), 2.90-3.00 (2H, m), 3.05-3.25 (2H, m), 3.33 
(2H, t, J = 7.6Hz), 3.81 (3H, s), 4.07 (3H, s), 5.66 (2H, s), 6.80-6.95 (2H, m), 7.00-7.25 (3H, m), 8.10-8.20 (1H, m), 
8.40-8.45 (1H, m). 

Reference Example 89 

tert-Butyl 5-[3-(amlnosulfonyl)-4-methoxyphenyl]-5-oxopentyl[2-(2-chlorophenyl)ethyl]carbamate 



[04611 Using 5-(5-chloropentanoyl)-2-methoxybenzenesulfonamide (900 mg) obtained In Reference Example 66 and 
2-(2-chlorophenyl)ethylamine (915 mg) according to the same method as that of Reference Example 19, the title com- 
pound was obtained as colorless crystals (1.07 g) having a melting point of 113 to 114°C. 

1H NMR (300MHz, CDCI 3 ) 8 1.30-1.80 (13H, m), 2.90-3.00 (4H f m), 3.05-3.25 (2H, m), 3.38 (2H, t, J = 7.6Hz), 4.09 
(3H, s), 5.43 (2H, s), 7.05-7.40 (5H. m), 8.1 6 (1 H, dd, J = 8.7, 2. 1 Hz), 8.43 (1 H. d, J = 2.1 Hz). 



[0480] 




elementary analysis as CgsHasCINgOeS 



calculation value C, 57.19; H, 6.33; N, 5.34. 
experimental value C, 57.07; H, 6.34; N.5.22. 
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Reference Example 90 

tert-Butyl 5-{34(lsopropylamlno)sulfonylM-m^ 



[0463] Using 5-(5-chloropentanoyl)-N-isopropyl-2-methoxybenzenesutfonamide (800 mg) obtained In Reference Ex- 
ample 67 and 2-(2-methoxyphenyl)ethylamlne (696 mg) according to the same method as that of Reference Example 
1 9, the title compound (1 .36 g) was obtained as a colorless oil. 

1 H NMR (200MHz, CDCI 3 ) 6 1 .07 (6H P d, J = 6.6Hz), 1 .40-1 .80 (1 3H, m), 2.80-3.50 (9H, m), 3.83 (3H, s), 4.07 (3H, s), 
5.21 (1H, d, J = 7.2Hz), 6.60-6.95 (2H, m), 7.05-7.25(3H, m), 8.20 (1H, dd, J = 8.8, 2.2Hz), 8.51 (1H, d, J = 2.2Hz). 

Reference Example 91 

tert-Butyl 2-(2-chlorophenyl)ethyl(5-{3-{(isopropy1amino)sulfonyl]-4-methoxyphenyl}-5-oxopentyl)cart>amate 



[0465] Using 5-(5-chloropentanoyl)-N-lsopropyl-2-methoxybenzenesuffonamlde (800 mg) obtained in Reference Ex- 
ample 67 and 2-(2-chlorophenyl)ethylamine (716 mg) according to the same method as that of Reference Example 
1 9, the title compound (1 .28 g) was obtained as a colorless oil. 

1H NMR (200MHz, CDCI 3 ) 5 1 .07 (6H, d, J = 6.6Hz), 1 .35-1 .80 (13H, m), 2.85-3.50 (9H, m), 4.07 (3H, s), 4.87 (1 H, d, 
J = 6.8Hz), 7.05-7.40 (5H, m), 8.20 (1 H, dd, J = 8.8, 2.2Hz), 8.50 (1H, d, J = 2.2Hz). 



[0462] 




Me 



[0464] 




Me 
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Reference Example 92 

tert-Butyl 5-[7-(amlnosulfonyl)-2,3-dlh^ 

[0486] 




[0487] Using 5-(5-chloropentanoyl)-2,3-dlhydro-1 -benzofuran-7-sulfonamide (800 mg) obtained in Reference Exam- 
ple 70 and 2-(2-methoxyphenyl)ethylamine (762 mg) according to the same method as that of Reference Example 19, 
the title compound (990 mg) was obtained as a colorless oil. 

1 H NMR (200MHz, CDCI3) 5 1 .20-1 .80 (13H, m), 2.75-3.00 (5H, m), 3.05-3.40 (5H, m), 3.82 (3H P s), 4.87 (2H, t, J = 
8.6Hz), 5.50 (2H, s), 6.80-6.90 (2H, m); 7.00-7.25 (2H, m), 7.99 (1H, s) ( 8.17 (1H, s). 

Reference Example 93 

tert-Butyl 5-[7-(amlnosulfonyl)-2,3-dlhydro-1-benzofuran-5-yl]-5-oxopentyl[2-(2-chlorophenyl)ethyl]carbamate 
[0488] 




[0489] Using 5-(5-chloropentanoyl)-2,3-dihydro-1 -benzofuran-7-sulfonamide (800 mg) obtained in Reference Exam- 
ple 70 and 2-(2-chlorophenyl)ethylamine (784 mg) according to the same method as that of Reference Example 19, 
the title compound was obtained as colorless crystals (1.04 g) having a melting point of 114 to 115°C. 
1 H NMR (200MHz, CDCI 3 ) 8 1,25-1.80 (13H, m), 2.80-3.45 (10H, m), 4.90 (2H, t. J = 8.8Hz). 5.29 (2H, s), 7.10-7 40 
(4H, m), 8.02 (1 H, s), 8.20(1 H,s). 



elementary analysis 


as C 26 H33CIN 2 0 6 S 




calculation value 


C, 58.14; 


H ( 6.19; 


N, 5.22. 


experimental value 


! C, 57.93; 


H, 6.22; 


N.5.12. 
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Reference Example 94 

tert-Butyl 5^4(isopropylamlno)suifonyl]-2,3-dlhydro-1-beiw 
carbamate 

[0490] 




[0491] Using 5-(5<hloropentanoyl)-N-isopropyl-2,3-dihydro-1-ben2ofuran-7-sulfonamide (1.00 g) obtained in Ref- 
erence Example 71 and 2-(2-methoxypheny1)ethylamine (841 mg) according to the same method as that of Reference 
Example 1 9, the title compound (1 .00 g) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 5 1.09 (6H t d, J = 6.3Hz), 1.35-1 .75 (13H, m) f 2.75-3.50 (11 H, m), 3.82 (3H, s), 4.75-4.90 
(3H, m), 6.80-6.90 (2H, m), 7.05-7.20 (2H, m), 8.03 (1H, s), 8.23 (1H, s). 

Reference Example 95 

tert-Butyl 2-(2-chlorophenyl)ethyl(5-{7-[(lsopropylamlno)sulfonyl]-2,3-dlhydro-1-benzofuran-5-yl}-5-oxopentyl) 
carbamate 

[0492] 




[0493] Using 5-(5-chloropentanoyl)-N-isopropyl-2,3-dlhydro-1-benzofuran-7-sulfonamlde (2.00 g) obtained in Ref- 
erence Example 71 and 2-(2-chiorophenyl)ethylamine (1 .73 g) according to the same method as that of Reference 
Example 19. the title compound (2.10 g) was obtained as a colorless oil. 

1H NMR (300MHz, CDCI 3 ) 8 1.10 (6H, d, J = 6.6Hz), 1,30-2.00 (13H, m), 2.80-3.50 (11H, m), 4.75-4.90 (3H, m), 
7.10-7.40 (4H, m), 8.04 (1H, S), B.23 (1H, S). 
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Reference Example 96 ' 

tert-Butyl 5-[8-(amlnosulfonyl)-2,2-dlmethyl-3,4-dlhydro^ 
carbamate 

[0494] 




[0495] Using 6-(5-chloropentanoyl)-2,2-dimetriyl-8-chroman3Ulfonamlde (600 mg) obtained In Reference Example 
74 and 2-(2-chlorophenyl)ethylamine (548 mg) according to the same method as that of Reference Example 19, the 
title compound (715 mg) was obtained as a colorless oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .30-1 .90 (13H, m), 1 .47 (6H, s), 1 .93 (2H P t, J = 6.6Hz), 2.80-3.30 (8H, m), 3.39 (2H, t, 
J = 6.6HZ), 5.26 (2H> s), 7.10-7.40 <4H, m), 7.92 (1H, s), 8.26 (1H, S). 

Reference Example 97 

tert-Butyl 5-[8-(amlnosulfonyl)-2,3-dlhydro-1 ,4-benzodloxin-6-y0-5-oxopentyl(2-phenylethyl)carbamate 
[0496] 




[0497] Using 7-(5-chloropentanoyi)-2 > 3-dihydro-1 ,4-benzodioxine-5-sulfonamide (800 mg) obtained in Reference 
Example 76 and phenethyiamine (582 mg) according to the same method as that of Example 19, the title compound 
(1 .05 g) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 6* 1 .35-1 .80 (1 3H, m), 2.75-2.95 (4H, m) , 3.05-3.25 (2H , m), 3.35 (2H , t, J = 7.5Hz), 4.30-4.40 
(2H, m), 4.45-4.55 (2H, m), 5.40-5.50 (2H, m), 7.10-7.35 (5H, m), 7.64 (1H, s), 7.98 (1H, s). 
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Reference Example 98 

tort-Butyl 5-[8-(amlnosulfonyl)-2,3-dlhydro-1, 4-^^ 
[0498] 




[0499] Using 7-(5-chloropentanoyl)-2,3-dihydro-1 ,4-benzodioxine-5-sulfonamlde (800 mg) obtained in Reference 
Example 76 and 2-(2-methoxyphenyl)ethylamlne (726 mg) according to the same method as that of Example 1 9, the 
title compound (820 mg) was obtained as'a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 5 1.35-1.75 (13H, m), 2.80 (2H, t, J = 7.2Hz), 2.85-3.00 (2H, m), 3.05-3.25 (2H, m) ( 3.32 
(2H, t, J = 7.2Hz), 3.82 (3H, s), 4.30-4.40 (2H, m), 4.45-4.55 (2H t m), 5.31 (2H, s), 6.80-7.20 (4H, m), 7.67 (1H, s), 
8.01 (1H,s). 

Reference Example 99 

tert-Butyl 5-[8-(amlnosulfonyl)-2,3-dlhydro-1 ,4-benzodloxln-6-yG-5-oxopentyl[2-(2-chlorophenyl)ethyl]carbamate 
[0500] 




[0501] Using 7-(5-chloropentanoyl)-2,3-dlhydro-1 ,4-benzodioxine-5-sulfonamide (800 mg) obtained in Reference 
Example 76 and 2-(2-chlorophenyl)ethylamine (746 mg) according to the same method as that of Example 1 9, the title 
compound (1 .08 g) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCIg) 8 1 .30-1 .80 (13H, m), 2.80-3.00 (4H, m), 3.05-3.25 (2H, m), 3.39 (2H, t, J = 7.2Hz), 4.30-4.40 
(2H, m), 4.45-4.55 (2H, m), 5.25-5.50 (2H, m), 7.05-7.40 (4H, m), 7.66 (1H, s), 7.99 (1H, s). 
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Reference Example 100 
tert-Butyl 5-{4-methoxy-3«[(me^ 
[0502] 




[0503] Using N-[5-(5-chloropentanoyl)-2-methoxyphenyl]methanesulfonamlde (1.00 g) obtained in Reference Ex- 
ample 13 and phenethylamine (786 mg) according to the same method as that of Reference Example 19 the title 
compound (1 .32 g) was obtained as a colorless oil 

IX T^n fllTu 2 ' ^ C ' 3) 8 1 ,44(9H ' S) ' 1 - 5 °- 1 - 9 ° (4H ' m> ' 2 ' 75 -3 45(8H f m), 2.99(3H, s), 3.96(3H, s), 6.80-7.00(2H 
m) l 7.10-7.35(5H,m) l 7.75-7.85(1 H ( m), 8.05-8.15(1 H, m). 1 ' 

Reference Example 101 

tert-Butyl 5-{4-methoxy-3-[(methylsulfonyl)amino]phenyl}-5-oxopentyl[2-(2-metho 
[0504] 




[0505] Using N-[5-(5-chloropantanoyl)-2-methoxyphenyljmethanesulfonamlde (1.00 g) obtained In Reference Ex- 
ample 13 and 2-<2-methoxyphenyl)ethylamlne (1 .42 g) according to the same method as that of Reference Example 
19, the title compound (550 mg) was obtained as a colorless oil 

^ T^ou 0 ^' CDC ' 3) 8 1 - 43(9Hl S)> 1 • 5 °- 1 - 8 °( 4H . m >. 2.75-3.40(4H, m), 2.99(3H, S), 3.B30H, s), 3.05-3.45 (4H 
m), 3.96(3H, s), 6 80-6.90(3H, m), 8.86(1 H. d, J = 8.4Hz), 7.05-7.25(2H, m), 7.80(1H, dd, J = 8 4, 1.8Hz), 8.10(1H d,' 
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Reference Example 1 02 

tert-Butyl 2-(2<:h!orophenyf)ethyl(5^4<nethoxy-3-[(methyte^ 



[0507] Using N-[5-(5-chloropentanoyl)-2-methoxyphenyl]methanesutfonamide (1.00 g) obtained in Reference Ex- 
ample 13 and 2-(2-chlorophenyl)ethylamine (1 .46 g) according to the same method as that of Reference Example 19, 
the title compound (1.52 g) was obtained as a colorless oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .41 (9H, s), 1 .45-1 .80(4H, m), 2.75-3.50(6H, m), 3.00(3H, s), 3.41 (2H, t, J = 7.4H2), 3.96 
(3H, s), 6.90-7.00(2H, m), 7.10-7.40(4H, m), 7.75-7.85(1H, m), 8.05-8.10(1H, m). 

Reference Example 1 03 

tert-Butyl 6-{4-methoxy-3-{(methylsulfonyl)amino]phenyl}-6-oxohexyl(2-phenylethyl)cart)amate 



[0509] Using N-[5-(6-bromopentanoyl)-2-methoxyphenyl]methanesulfonamide (1.00 g) obtained in Reference Ex- 
ample 14 and phenethylamine (641 mg) according to the same method as that of Reference Example 19, the title 
compound (918 mg) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCl 3 ) 5 1.30-1 .90(6H, m), 1.44(9H, s), 2.75-2.85(2H, m), 2.91(2H, t, J = 7.5Hz), 2.99(3H, s), 
3.00-3.20(2H, m), 3.30-3.45(2H, m), 3.96(3H, s), 6.90(1H, s), 6.97(1H, d, J = 8.4Hz), 7.15-7.30(5H, m), 7.81(11-1, dd, 
J = 8.4, 1.8Hz), 8.12(1H, d, J = 1.BHz). 



[0506] 




[0508] 
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Reference Example 104 

tert-Buty! 6-{4-methoxy-3-[(methylsulfonyl)am^ 



[0511] Using N-[5-(6-bromopentanoyl)-2-methoxyphenyl]methanesulfonamlde (1.00 g) obtained in Reference Ex- 
ample 14 and 2-(2-methoxypheny!)ethylamine (800 mg) according to the same method as that of Reference Example 
1 9, the title compound (1 .00 g) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 6 1 .25-1 .6Q(4H, m), 1 .43(9H, s), 1 .73(2H P quintet, J = 7.5Hz), 2.75-2.90(2H, m), 2.91 (2H ( 
t, J = 7.5Hz), 2.99(3H, s), 3.00-3.20(2H, m), 3.30-3.45(2H, m), 3.82(3H, s), 3.96(3H, s), 6.80-7.20(6H, m), 7.80(1H, 
dd, J = 8.4, 1 .8Hz), 8.1 0(1 H, d, J = 1 .8Hz). 

Reference Example 105 

tert-Butyl 2-(2-chlorophenyl)ethyl(6^4-meth^ 



[0513] Using N-[5-(6-bromopentanoyl)-2-methoxyphenyl]methanesulfonamide (1.00 g) obtained In Reference Ex- 
ample 14 and 2-(2-chlorophenyl)ethylamine (823 mg) according to the same method as that of Reference Example 
1 9, the title compound (1 .03 g) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 5 1 .25-1 .90(6H, m), 1 .41 (9H, s), 2.90-3.25(6H, m), 2.99(3H, s), 3.40(2H } t, J = 7.5Hz), 3.97 
(3H, s), 6.89(1 H, s), 6.97(1 H, d, J = 8.4Hz), 7.10-7.40(4H, m), 7.80(1 H, dd, J = 8.4, 1 .8Hz), 8.1 0(1 H, d, J = 1 .8Hz). 



[0510] 




[0512] 




108 



EP 1 466 625 A1 



Reference Example 106 



tert-Butyl 5-(1 H-lndol-3-yl)-5-oxopentyl(2-pheny1ethy0carbamate 



[0514] 




[0515] Using 5-chloro-1-(1H-indol-3-yl)-1-pentanone (1.00 g) obtained in Reference Example 15 and 2-phenylethyl- 
amine (1 .03 g) according to the same method as that of Reference Example 19, the title compound was obtained as 
colorless crystals (1.10 g) having a melting point of 100 to 108°C. 

1 H NMR (300MHz, CDCI 3 ) 5 1.44(9H, s), 1 .50-2.10(4H, m), 2.70-2.90(4H, m), 3.05-3.25(2H, m), 3.30-4.45(2H, m), 
7.10-7.45(8H, m), 7.70-7.90(1 H, m), 8.35-8.45(1 H, m), 9.05-9.35(1 H r br). 

Reference Example 1 07 

tert-Butyl 5-(1H-indol-3-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate 



[0517] Using 5-chloro-1 -(1 H-lndol-3-yl)-1 -pentanone (1 .00 g) obtained In Reference Example 1 5 and 2-(2-methoxy- 
phenyl)ethylamlne (1 .28 g) according to the same method as that of Reference Example 1 9, the title compound (901 
mg) was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 5 1.44(9H, s), 1 .50-1 .80(4H, m), 2.70-2.90(4H, m), 3.1 0-3.45(4H, m), 3.65-3.85(3H, m), 
6.75-6.90(2H, m), 7.00-7.45(5H, m), 7.60-7.90(1 H, m), 8.35-8.40(1 H f m), 9.70-1 0.00(1 H, br). 



[0516] 
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Reference Example 108 



tert-Butyl 2-(2-chlorophenyl)ethyl[5-(1H-lndol-3-yl)-5-oxopentyl]carbamate 



[0518] 




[0519] Using 5-chloro-1 -(1 H-indol-3-yl)-1-pentanone (1 .00 g) obtained in Reference Example 15 and 2-(2-chloroph- 
enyl)ethylamine (1 .32 g) according to the same method as that of Reference Example 19, the title compound was 
obtained as colorless crystals (1 .10 g) having a melting point of 97 to 99°C. 

1 H NMR (300MHz, CDCI 3 ) 5 1.42(9H, S), 1 .50-1.80(4H, m), 2.70-3.50(6H, m), 3.41 (2H, t, J = 7.5Hz), 7.05-7.45(7H, 
m), 7.65-7.90(1 H, m), 8.35-8.45(1 H, m), 9.20-9.40(1 H, br). 

Reference Example 109 

tert-Butyl 6-(1 H-indol-3-yl)-6-oxohexyl(2-phenyiethyl)carbamate 



[0521 ] Using 6-bromo-1 -(1 H-indol-3-yl)-1 -hexanone (1 .00 g) obtained in Reference Example 1 6 and 2-phenylethyl- 
amine (824 mg) according to the same method as that of Reference Example 1 9, the title compound was obtained as 
colorless crystals (938 mg) having a melting point of 83 to 85°C. 

1H NMR (200MHz f CDCI 3 ) 5 1 .20-1 .B5(6H, m), 1 .44(9H, s), 2. 70-2. 90 (4H, m), 3.05-3.25(2H, m), 3.37(2H, t, J = 7.5Hz), 
7.10-7.45(8H, m), 7.75-7.85(1 H, m), 8.35-8.45(1 H, m), 8.90-9,30(1 H, br). 



[0520] 




H 
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Reference Example 110 

tert-Butyl 6-(1 H^ndol*3-yl)^-oxohexy![2-(2^ethoxyphenyl)ethyl]carbamate 
[0522] 




H 



[0523] Using 6-bromo-1 -(1 H-indol-3-yl)-1 -hexanone (1 .00 g) obtained in Reference Example 1 6 and 2-(2-methoxy- 
phenyl)ethylamine (1 .03 g) according to the same method as that of Reference Example 19, the title compound was 
obtained as colorless crystals (788 mg) having a melting point of 133 to 135°C. 

1 H NMR (200MHz, CDCI 3 ) 8 1 .20-1 ,85(6H, m), 1 .43(9H, s), 2.70-2.90(4H , m), 3.05-3.25(2H, m), 3.34(2H, t, J = 7.2Hz), 
3.79(3H, s), 6.75-6.90(2H, m), 7.00-7.45(5H, m), 7.75-7.85(1H, m), 8.35-8.45(1 H, m), 9.15-9.40(1H, br). 

Reference Example 111 

tert-Butyl 2-(2-chlorophenyl)ethyl[6-(1H-indol-3-yl)-6-oxohexyl]carbamate 
[0524] 




[0525] Using 6-bromo-1 -(1 H-indol-3-yl)-1 -hexanone (1 .00 g) obtained in Reference Example 16 and 2-(2-chloroph- 
enyl)ethylamine (1.03 g) according to the same method as that of Reference Example 19, the title compound was 
obtained as colorless crystals (788 mg) having a melting point of 104 to 105°C. 

1 H NMR (200MHz, CDCI 3 ) 8 1.20-1 .85(6H, m), 1.42(9H, s), 2.70-3.25(6H, m), 3.40(2H, t, J = 7.2Hz), 7.05-7.45(7H ( 
m), 7.70-7.90(1 H, m), 8.35-8.45(1 H, m), 9.25-9.80(1 H, br). 
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Reference Example 112 



tert-Butyl 5-oxo-5-(2-thlenyl)pentyl(2-phenylethyl)carbamate 



[0526] 




[0527] Using 5-chloro-1-(2-thienyl)-1 -pentanone (1 .00 g) obtained in Reference Example 1 7 and 2-phenylethylamine 
(1 .1 9 g) according to the same method as that of Reference Example 19, the title compound was obtained as colorless 
crystals (1 .08 g) having a melting point of 49 to 50°C. 

1 H NMR (300MHz, CDCI 3 ) 5 1.44(9H, s), 1 .45-1 .80(4H, m), 2.75-2.95(4H, m), 3.05-3.45(4H ( m), 7.10-7.35(6H, m), 
7.1 2(1 H, dd, J = 5.0, 0.9Hz), 7.71 (1 H, s). 

Reference Example 113 

tert-Butyl 2-(2-methoxyphenyl)ethyl[5-oxo-5-(2-thienyl)pentyl]carbamate 



[0529] Using 5-chloro-1-(2-thienyl)-1 -pentanone (1 .00 g) obtained In Reference Example 17 and 2-(2-methoxyphe- 
nyl)ethylamine (1 .49 g) according to the same method as that of Reference Example 1 9, the title compound (1 .45 g) 
was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 8 1 .43(9H, s), 1 .43-1 .85(4H, m), 2.75-2.95(4H, m), 3.05-3.45(4H, m), 3.82(3H, s), 6.80-6.90 
(2H, m), 7.05-7.25(3H, m) t 7.60-7.75(2H, m). 



[0526] 




Me 
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Reference Example 114 



tert-Butyl 2-(2^;hlorophenyOethyl[5-oxo-5-(2-thlenyl)pentyOcarbamate 



[0530] 




[0531 ] Using 5-chloro-1 -(2-thlenyl)-1 -pentanone (1 .00 g) obtained in Reference Example 1 7 and 2-(2-chlorophenyl) 
ethylamine (1 .53 g) according to the same method as that of Reference Example 19, the title compound (1.47 g) was 
obtained as a pale yellow oil. 

1 H NMR (300MHz, CDCI3) 6 1 .41 (9H , s), 1 .45-1 .80(4H, m), 2.85-3.30(4H, m), 3.05-3.30 (2H, m), 3.41 (2H, t, J = 7.2Hz), 
7.05-7.40(5H, m), 7.62(1 H, dd, J = 5.0, 0.9Hz), 7.71 (1H, s). 

Reference Example 115 

tert-Butyl 6-oxo-6-(2-thienyl)hexyl(2-phenylethyl)carbamate 



[0533] Using 6-bromo-1 -(2-thienyl)-1-hexanone (1 .00 g) obtained in Reference Example 18 and 2-phenylethylamine 
(1 .53 g) according to the same method as that of Reference Example 1 9, the title compound (1 .47 g) was obtained as 
a pale yellow oil. 

1 H NMR (300MHz, CDCI 3 ) 6 1 .25-1 .60(4H, m), 1.44(9H, s), 1.75(2H, quintet, J = 7.5Hz), 2.75-2.90(2H, m), 2.B9(2H, 
t, J = 7.5Hz), 3.05-3.25(2H, m), 3.50-3.65(2H, m), 7.12(1 H, dd, J = 5.0, 3.6Hz), 7.15-7.35(5H, m), 7.61 (1 H, dd, J = 5.0, 
0.9Hz), 7.70(1 H, dd, J = 3.6, 0.9Hz). 



[0532] 
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Reference Example 116 



tert-Butyl 2-(2-methoxyphenyl)ethyl[6-oxo-6-(2-thlenyl)hexyl]carbamate 



[0534] 




Y OMe 



[0535] Using 6-bromo-1-(2-thienyl)-1-hexanone (1 .00 g) obtained In Reference Example 18 and 2-(2-methoxyphe- 
nyl)ethylamine (1 .16 g) according to the same method as that of Reference Example 1 9, the title compound (884 mg) 
was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) 6 1 .20-1 ,65(4H, m), 1 .43(9H, s), 1 .70-1 .85(2H, m), 2.75-2.90(2H, m), 2.89(2H, t, J = 7.2Hz), 
3.05-3.25(2H, m), 3.25-3.40(2H p m), 3.82(3H, s), 6.83(1 H, d, J = 7.5Hz), 6.88(1H, dd, J = 7.2, 0.9Hz), 7.05-7.25(2H, 
m) r 7.12(1 H, dd, J = 4.8, 3.9Hz), 7.62(1 H, dd, J = 4.8, 1 .2Hz), 7.70(1 H p dd, J = 3.9, 1 .2Hz). 

Reference Example 117 

tert-Butyl 2-(2-chlorophenyl)ethyl[6-oxo-6-(2-thienyl)hexyl]carbamate 



[0537] Using 6-bromo-1-(2-thienyl)-1-hexanone (1 .00 g) obtained in Reference Example 18 and 2-(2-methoxyphe- 
nyl)ethylamlne (1 .1 9 g) according to the same method as that of Reference Example 1 9, the title compound (1 .07 g) 
was obtained as a colorless oil. 

1 H NMR (300MHz, CDCI 3 ) S 1 .25-1 65(4H, m), 1 .43(9H } s), 1 .65-1 .85(2H, m), 2.80-3.25(4H, m), 2.89(2H, t, J = 7.5Hz), 
3.40(2H, t, J = 7.5Hz), 7.05-7.40(5H, m), 7.60-7.75(2H, m). 



[0536] 
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Reference Example 118 

tert-Butyl (±)-5-oxo-5-(4-oxo-1 ,2 .S.e-tetrahydro-^H-pyrrolo^^.l -lj]qulnolIn-8-yl)pentyl(1 ,2,3,4-tetrahydro- 
1 -naphthaleny1)carbamate 

[0538] 




[0539] Using ^(S-chloropentanoyO-l.a.S.e-tetrahydro^H-pyrrolotS^.I-ljlquinolln^-one (500 mg) obtained In Ref- 
erence Example 1 and (±)-1 ,2,3,4-tetrahydro-l-naphthalenylamine (755 mg) according to the same method as that of 
Reference Example 19, the title compound (528 mg) was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 8 1.10-2.10 (19H, m), 2.60-3.05(9H, m), 3.21 (2H, t, J = 8.4Hz), 4.13(2H, t, J = 8.8Hz), 
7.00-7.20(4H, m), 7.60-7.70(2H, m). 

Reference Example 119 

tert-Butyl (±)-1 ,2-dlphenylethyl[5-oxo-5-(4-oxo-1 ^.S.e-tetrahydro^H-pyrrolotS^.I-IJJqulnolin-S-ylJpentyllcarbamate 
[0540] 




[0541] Using 8-(5-chloropentanoyl)-1 ,2 f 5,6-tetrahydro-4H-pyrrolo[3,2 t 1-lj]quinolin-4-one (1 .00 g) obtained In Refer- 
ence Example 1 and (±)-1 ,2-diphenylethy lamina (2.02 g) according to the same method as that of Reference Example 
1 9, the title compound (837 mg) was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1.10-1 .60(6H, m), 1.31(9H, s), 1 .70-2.00(2H, m), 2.71 (2H, t, J = 7.6Hz), 2.80-3.10(3H, 
m), 3.15-3. 35(3H, m), 3.55-3.65(1 H, m), 4.13(2H, t, J = 8.8Hz), 7.10-7.40(1 OH, m), 7.60-7.75(2H, m). 
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Reference Example 120 

5-Chloro-1-[3-(trtfluoroacetyl)-2 l 3,4,5-tetrahyclro-1H-3-ben 2 azepln-7-yl].l-pentanone 
[0542] 




^ Um ' nUm i Chl0 , r J Cle (1 7 a- 1 30 mmol > was added by portions to a solution of 3-(trlfluoroacetyl)-2 3 4 5-tetrahv 

solid (15.2 g). Further recrystaJ.lzat.on from ethano.-dlethylether afforded colorless crystals (iL g? as the'SeCm 
I), 7 N 75 R ( S°m) HZ ' CD °' 3) 6 1 ,87 " 1 91 (4H ' 2 97 - 3 ° 8 (6H ' "* 3 59 (2H ' J = 6 2HZ ^ 3 - 70 " 3 81 ™ (1 H, 



Reference Example 121 

5-Chloro-1 -(2,3,4,5-tetrahydro-1 H-3-benza2epln-7-yl)-l -pentanone 
[0544] 



H-N 




iTZT™ carbonate < 9 ' 2 «>• 66 3 mm °'> was added to a solution of 5-chrolo-1 -[3-(trlfluoroacetvl)-2 3 4 5 tat 
rahydro- H-3-ben 2 azep.n-7-yi H -pentanone (8.0 g) obtained In Reference Example 120 n metSS W mlVwiJSo 

1H NMR (200MHz, CDC 3 ) S 1 .38 (4H, m), 2.35 (1 H, br), 2.97 (10H. m), 3.58 (2H m)^, 6-7.20 (1 H, m), 7.6, (2H. m). 
Reference Example 122 

1 -(3-Acetyl-2 f 3,4 r 5-tetrahydro-1 H-3-benzazepin-7-yl)-5-chloro-1 -pentanone 
[0546] 



Me 




M 1 



[0547] Acetyl chloride (679ul) was added to a solution of 5-chloro-1-(2 l 3,4.5-tetrahydro-1H-3-ben 2 a 2 ep.n-7. 



•yl)- 
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1 -pentanone (2.2 g) obtained In Reference Example 1 21 and triethylamlne (1 .67 ml) In tetrahydrof uran (30 ml). After 
stirring at room temperature for 60 minutes, water (50 g) was added, extracted with ethyl acetate, and washed with 
brine. The organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, 
and the residue was purified by silica gel column chromatography to give an oil (2.54 g). 

1 H NMR (200MHz, CDCI3) 5 1.89 (4H, m), 2.19 (3H, s), 2.99 (6H, m), 3.59 (4H, m), 3.74 (2H, m), 751-7.27 (1H, m), 
7.74{2H, m). 

Reference Example 123 

5-Chloro-1 -[3-(methylsuffony1)-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl]-1 -pentanone 
[0546] 




[0549] Methylsulfonyl chloride (804pJ) was added to a solution of 5-chloro-1 -(2,3,4,5-tetrahydro-1 H-3-benzazepln- 
7-yl)-1 -pentanone (2.4 g) obtained In Reference Example 121 and triethylamlne (1 .67 ml) In tetrahydrofuran (30 ml). 
After stirring at room temperature for 60 minutes, water (50 g) was added, extracted with ethyl acetate, and washed 
with brine. The organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under reduced 
pressure to give a pale yellow solid (2.2 g). Further recrystalllzatlon from ethanol-dlethyl ether afforded the title com- 
pound as colorless crystals (1 .92 g). 

1 H NMR (200MHz, CDCI 3 ) 6 1 .89 (4H, m), 2.80 (3H, s), 2.99 (2H, m), 3.08 (4H, m), 3.46 (4H, m), 3.59 (2H, m), 7.23-7.25 
(1H, m), 7.74(2H, m). 

Reference Example 124 

7-(5-Chloropentanoyl)-N-ethyl-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxamlde 
[0550] 




[0551] Ethyl isocyanate (7B1uJ) was added to a solution of 5-chloro-1-(2 f 3,4,5-tetrahydro-1 H-3-benzazepln-7-yl)- 
1 -pentanone (2.3 g) obtained in Reference Example 121 in tetrahydrof uran (30 ml). After stirring at room temperature 
for 60 minutes, water (50 g) was added, extracted with ethyl acetate, and washed with brine. The organic layer was 
dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure to give a colorless solid 
(2 2 g). 

1 H NMR (200MHz, CDCI 3 ) 6 1.17 (3H, t, J = 7.0Hz), 1.89 (4H, m), 2.99 (6H, m), 3.32 (2H, q, J = 7.0Hz), 3.56 (6H, m), 
4.47 (1H, m), 7.19-7.23 (1H, m), 7.71 (2H, m). 
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Reference Example 125 

1 -(2-AcetyM ,2,3,4<etrahydro-7-lsoqulnollnyl)-5-chloro-1 -pentanone 
5 [0552] 



10 



30 




Me N 



15 [0553] Aluminum chloride (24 g. 181 mmol) was added by portions to a solution of 2-acetyl-1 ,2,3,4-tetrahydrolso- 
qulnoline (15 0 g) obtained in Reference Example 121 and 5-chlorovaleryl chloride (12.0 ml) In 1 ,2-dlchloroethane (50 
ml) under ice-cooling. After stirring at room temperature for 30 minutes, the reaction mixture was poured Into ice (500 
g) extracted with ethyl acetate, and washed with brine. The organic layer was dried over anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure to give a pale yellow solid (1 4.2 g). Further recrystallization 

20 from ethanol-diethyl ether afforded the title compound as colorless crystals (12.5 g). 

1H IMMR (200MHz, DMSO-d 6 ) 6 1 .76 (4H, m), 2.09 (3H, s), 2.86 (2H, t, J = 5.8Hz), 3.04 (2H, t, J = 6.0Hz), 3.67 (4H, 
m), 4.66 (2H, s), 7.30 (1 H, S), 7.74(2H, m). 

Reference Example 126 

25 

1 ,3-Dlhydro-2,1 ,3-benzothladlazole 2,2-dloxide 
[0554] 



o 

35 H 



TO 



[0555] A solution of orthophenylenediamine (20 g) and sulfamide (20.4 g) in diglyme (200 ml) was stirred at 1 60°C 
for 2 hours the reaction mixture was cooled to room temperature, water (200 g) was poured thereto, hydrochloric acid 
40 was added until pH 1 , extracted with ethyl acetate, and washed wrth 1 N hydrochloric acid. The organic layer was dried 
over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure to give a reddish brown 
solid (1 4 2 g) Further recrystallization from ethanol-diethyl ether afforded the title compound as colorless crystals (1 3.2 



45 



9) 

1 H NMR (300MHz, DMSO-d 6 ) 5 6.77-6.91 (4H, m), 10.95 (2H, s). 



Reference Example 1 27 

1 ,3-Dimethyl-1 ,3-dihydro-2,1 ,3-benzothladlazole 2,2-dloxide 
so [0556] 



Me 
Me 
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[0557] Sodium hydride (5 g) was added to a solution of 1 ,3-dihydro-2,1 ,3-benzothiadiazole 2,2-dioxide (10 g) ob- 
tained In Reference Example 126 In dlmethytformamlde (100 ml), the mixture was stirred at room temperature for 1 
hour, methyl Iodide was added, and the mixture was stirred at room temperature for 1 8 hours. Water (200 g) was poured 
into the reaction mixture, extracted with ethyl acetate, and washed with brine. The organic layer was dried over anhy- 
drous magnesium sulfate, and the solvent was evaporated under reduced pressure to give a reddish brown solid (9.9 
g). Further recrystallization from water-ethyl acetate afforded the title compound as colorless crystals (9.0 g). 
1 H NMR (200MHz, CDCI3) 8 3.28 (6H, s), 6.74 (2H, q, J = 3.2Hz), 7.00 (2H, q, J = 3.4Hz). 

Reference Example 1 28 

5-Chloro-1 -(2,2-dloxlde-1 ,3-dlhydro-2,1 ,3-benzothladiazol-5-yl)-1-pentanone 
[0558] 




[0559] Using 1 ,3-dihydro-2,1 ,3-benzothiadiazole 2,2-dioxide obtained in Reference Example 126 and 5-chlorovaleryl 
chloride according to the same method as that of Reference Example 1 , the title compound was obtained as colorless 
crystals. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .75 (4H, m), 3.03 (2H, t, J = 6.6Hz), 3.68 (2H, t, J = 6.2Hz), 6.89 (1 H, d, J = 8.4Hz), 7.33 
(1H, s), 7.62 (1 H, d, J = 8.4Hz), 11 .54 (2H, br). 

Reference Example 129 

5-Chloro-1-(1 ,3-dimethyl-2,2-dioxide-1 ,3-dihydro-2,1 ,3-benzothiadiazol-5-yl)-1-pentanone 
[0560] 




[0561] Using 1 ,3-dimethyM ,3-dihydro-2,1 ,3-benzothiadiazole 2,2-dioxide obtained in Reference Example 127 and 
5-chlorova!eryl ch loride according tothe same method as that of Reference Example 1 , the title compound was obtained 
as colorless crystals. 

1 H NMR (200MHz, CDCI 3 ) 8 1.89 (4H, m), 2.99 (2H, t, J = 7.0Hz) t 3.35 (6H, s), 3.60 (2H, t, J = 6.2Hz), 6.75 (1H, d, J 
= 8.4Hz), 7.39 (1H, s), 7.69 (1H, d, J = 8.4Hz). 
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Reference Example 130 

1,2,3 ( 4-Tetrahydro-8-qulnollneamlne 
[0562] 




a nMoM brown oil (15 2 g) 0 chrom.rography lo give trie fflle compound a> 

1H NMR (200MH, CDC,, 3 1 .96 (2H , qU ,n, J . 2 ,Hz), 2 .76 ( 2H> t, J = 6,Hz), 3.56 (3H. b r>, 3.3 2 (2H , t, J = 5.6Hz). 



Reference Example 131 

5,6-Dlhydro-4H-lmlda2o[4 f 5 1 1 -IJ]qulnolln-2(1 H)-one 
[0564] 



$9 



40 



( H I NMR <200 M Hz, CDCy 52.00 (2H, t, J = 5.4Hz,, 2.76 (2H, I, J = 5.6Hz,, 359 (ai'f. 5.5Hz,. 5.60 (3H. m), ,0.5, 



45 Reference Example 132 

1 -Methyl-Sje-dihydro^H-lmldazo^.SJ-ljJqulnolln^CI H)-one. 



50 



[0566] 
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[0567] Sodium hydride (2.36 g) was added to a solution of 5,6-dihydro-4H-lmldazo[4,5,1-lj]qulnolln-2(1H)-one (10 
g) obtained In Reference Example 131 In dlmethylformamlde (100 ml), the mixture was stirred at room temperature 
for 1 hour, methyl Iodide (3.68 ml) was added, and the mixture was stirred at room temperature for 18 hours. Water 
(200 g) was poured Into the reaction mixture, extracted with ethyl acetate, and washed with brine. The organic layer 
was dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure to give a pale 
yellow solid (9.7 g). Further recrystalllzation from water-ethyl acetate afforded the title compound as colortess crystals 
(9.0 g). 

1 H NMR (200MHz, CDQ 3 ) 5 2.12 (2H, quint, J = 6.4Hz), 2.86 (2H, t, J = 6.2Hz), 3.41 (3H, s), 3.87 (2H, t, J = 5.8Hz), 
6.79-7.04 (3H, m). 

Reference Example 133 

8-(5-Chloropentanoyl>5,6-dihydro-4H-imidazo[4 P 5,1-ij]quinoIin-2(1H)-one 
[0568] 



O 




[0569] Using 5,6-dlhydro-4H-lmldazo[4,5, 1 -IJ]qulnolin-2(1 H)-one obtained In Reference Example 1 31 and 5-chlorov- 
aleryl chloride according to the same method as that of Reference Example 1 , the title compound was obtained as 
colorless crystals. 

1 H NMR (200MHz, DMSO-d 6 ) 5 1.75 (4H, m), 2.00 (2H, m), 2.81 (2H, m), 3.06 (2H, m), 3.72 (4H, m), 6.91 (1H, m), 
7.65 (1H,m), 10.92 (1H, s). 

Reference Example 134 

8-(5-Chloropentanoyl)-1»methyl-5,6-dlhydro-4H-lmldazo[4,5,1-lj]quinolln-2(1H)-one 
[0570] 



O 




[0571] Using 1-methyl-5,6-dlhydro-4H-imidazo[4,5,1-lj]qulnolln-2(1H)-one obtained in Reference Example 132 and 
5-chlorovaleryl ch lorfde according to the same method as that of Reference Example 1 , the title compound was obtained 
as co lo ri ess crystals . 

1 H NMR (200MHz, CDCI 3 ) 5 1 .85-1.93 (4H, m), 2.09 <2H, m), 2.88 (1H, m), 3.00 (2H, m), 3.23 (1H, m), 3.45 (3H, s), 
3.59 (2H, m), 3.86 (2H, m), 6.87 (1H, t, J = 8.4Hz), 7.62 (1H, t, J = 8.4Hz). 
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Reference Example 135 



4-(1 ,3-Dlmethyl-2-oxo-2,3-dlhydro-1 H-benzImldazol-5-yl)-4-oxobutanolc acid 



[0572] 




H 



[0573] Aluminum chloride (62 g, 462 mmol) was added by portions to a mixture of 1 ,3-dimethyl-l ,3-dihydro-2H- 
benzlmidazol-2-one (25 g, 154 mmol) obtained In Reference Example 10 and succinic acid anhydride (15.4 g, 154 
mmol) In dichloroethane. After stirring at room temperature for 30 minutes, the reaction mixture was poured into ice 
(500 g), extracted with ethyl acetate, and washed with brine. The organic layer was dried over anhydrous magnesium 
sulfate, the solvent was evaporated under reduced pressure, and the residue was crystallized from ethanol-diethyl 
ether to give the title compound as colorless crystals (25.0 g). 

1 H NMR (200MHz, DMSO-dg) 5 2.59 (2H, t, J = 6.4Hz), 3.28 (2H, t, J = 6.2Hz), 3.36 (3H, s), 3.38 (3H, s), 7.24 (1 H, d 
J = 8.4Hz), 7.73 (1H, e), 7.78 (1H, d, J = 8.4Hz), 12.01 (1H, br). 

Reference Example 136 

4-(1 ,3-Dlmethyl-2-oxo-2,3-dlhydro-1 H-benzlmldazol-5-yl)butanolc acid 



[0575] A solution of 4-(1 ,3-dimethyl-2-oxo-2,3-dlhydro-1 H-benzlmldazol-5-yl)-4-oxobutanoic acid (25 g, 1 01 mmol) 
obtained in Reference Example 135, 10% palladium carbon (2 g) and concentrated hydrodhloric acid (3 ml) in acetic 
acid was stirred at room temperature for 5 hours under the atmosphere of hydrogen at 5 atm. , and the reaction mixture 
was filtered through Celite to remove palladium carbon. The solvent was evaporated under reduced pressure, and the 
residue was crystallized from ethanol-diethyl ether to give the title compound as colorless crystals (20.0 g). 
1 H NMR (200MHz, DMSO-d 6 ) 5 1 .81 <2H, quint, J = 7.0Hz), 2.22 (2H, t, J = 7.4Hz), 2.63 (2H, t, J = 7.4Hz) 3 30 (3H 
s), 3.31 (3H, s), 6.86-7.05 (3H, m), 12.01 (1H, br). 

Reference Example 137 

1,3-Dimethyl-3,6,7,8-tetrahydro-1H-naphtho[2,3-d]imldazole-2,5-dione 



[0574] 




Me 



[0576] 
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[0577] Oxalyl chloride (7.0ml, 81 mmol) was added by portions to a solution of 4-(1 .S-dimethyl^-oxo^.S-dlhydro- 
1H-benzlmidazol-5-yl)butanolc acid (20 g, 81 mmol) obtained In Reference Example 136 and dlmethytformamlde (1 
ml) In tetrahydrofuran under Ice-cooling. After stirring at room temperature for 30 minutes, the reaction mixture was 
concentrated, the reaction residue was dissolved In nitroethane, and aluminum chloride (21 .6 g, 1 62 mmol) was added 
by portions under ice-cooling. After stirring at room temperature for 30 minutes, the reaction mixture was poured into 
Ice (500 g), extracted with ethyl acetate, and washed with brine. The organic layer was dried over an hydrous magnesium 
sulfate, the solvent was evaporated under reduced pressure, and the residue was crystallized from et ha nol-di ethyl 
ether to give the title compound as colorless crystals (16.0 g). 

1 H NMR (200MHz, DMSO-d s ) 5 2.15 (2H, quint, J = 6.6Hz), 2.67 (2H, t, J = 7.4Hz), 3.02 (2H, t, J = 7.4Hz), 3.43 (3H, 
s), 3.44 (3H, s), 6.79 (1H, s), 7.67 (1H, s). 

Reference Example 138 

Ethyl (±)-1 ,3<!lmethy1-2,5-dioxo-2,3,5,6,7,8-hexahydro-1 H-naphtho[2 f 3-d]imidazole-6-carboxylate 
[0578] 




Me 



[0579] 60% Oily sodium hydride (6 g) was washed with n-hexane (2x30 ml), and the solvent was removed by de- 
cantation. Tetrahydrofuran (200 ml) and subsequently diethyl carbonate (9.8 g) were added thereto, and the mixture 
was refluxed gently. To the suspension was added dropwise a solution of 1 .S-dimethyl-S.ey.S-tetrahydro-l H-naphtho 
[2,3-d]lmldazole-2,5-dlone (10 g r 43.4 mmol) obtained In Reference Example 137 in hot tetrahydrofuran while main- 
taining refiuxing. The mixture was refluxed for 18 hours, and allowed to cool, and then acetic acid (18 ml) was carefully 
added dropwise to decompose excessive sodium hydride. Further, water was added, extracted with ethyl acetate, and 
washed with brine. The organic layer was dried over anhydrous magnesium sulfate, the solvent was evaporated under 
reduced pressure, and the residue was crystallized from ethanol-diethyl ether to give the title compound as colorless 
crystals (7.0 g). 

1 H NMR (200MHz, DMSO-d 6 ) 5 1.21 (3H, t, J = 6.8Hz), 2.27 (2H, quint, J = 6.6Hz), 3.02 (2H ( m), 3.31 (3H, s) r 3.33 
(3H, s), 3.72 (1H, dd, J = 9.6, 5.8Hz), 4.15 (2H, q, J = 7.0Hz), 7.09 <1H, s), 7.55 (1H, s). 

Reference Example 139 

Ethyl (±)-6-(3-chloropropyl)-1,3-dimethyl-2,5-^ 

[0580] 



Me 
N 

o=< 

N 

Me' 

[0581] 60% Oily sodium hydride (832 mg) was added to a solution of ethyl (±)-1 ,3-dimethyl-2,5-dioxo-2,3,5,6,7,8-hex- 
ahydro-1H-naphtho[2,3-d]imldazole-6-carboxylate (5.0 g) obtained in Reference Example 138 In dimethylformamide, 
and the mixture was stirred at 60°C for 1 hour. 1-Bromo-3-chloropropane was added thereto, and the mixture was 
stirred at 60°C for 4 hours. The reaction mixture was allowed to cool, and water was added to decompose excessive 
sodium hydride. Then, the mixture was extracted with ethyl acetate, and washed with brine. The organic layer was 
dried over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure, and the residue was 
purified by silica gel column chromatography to give the title compound as a pale yellow oil. 
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MS m/z: 379 [M+H]+ 
Reference Example 140 
Ethyl (±)-6-(4-chlorobutyl)-1,3-^ 
[0582] 




[0583] Using ethyl (±)-1 ,3-dimethyl-2,5-dioxo-2,3,5 r 6,7 > 8-hexahydro-1 H-naphtho[2,3-d]imidazole-6-carboxylate ob- 
tained in Reference Example 138 and 1-bromo-4-chlorobutane according to the same method as that of Reference 
Example 139, the title compound was obtained as a pale yellow oil. 
MS m/z: 393 [M+H] + 

Reference Example 141 

(±)-6-(3-Chloropropyl)-1 ,3-dlmethyl-3,6 t 7,8-tetrahydro-1 H-naphtho[2,3-d]imidazole-2,5-dione 
[0584] 




[0585] A solution of ethyl (±)-6-(3-chloropropyl)-1 i 3-dlmethyl-2 > 5-dlloxo-2 f 3 i 5,6 ( 7 l 8-hexahydro-1 H-naphtho[2,3-d]lm- 
idazole-6-carboxylate obtained in Reference Example 139 in concentrated hydrochloric acid (130 ml) was refluxed at 
130°C for 3 hours. The reaction mixture was allowed to cool, neutralized with potassium carbonate, extracted with 
ethyl acetate, and washed with brine. The organic layer was dried over anhydrous magnesium sulfate, and the solvent 
was evaporated under reduced pressure to give the title compound as a pale yellow oil. 
MS m/z: 307 [M+H]+ 

Reference Example 142 

(±)-6-(4-Chlorobutyl)-1,3-dlmethyl-3,6,7,8-tetrahydro-1H-naphtho[2 f 3-d]imldazole-2 f 5-dione 
[0586] 




[0587] Using ethyl (±)-6-(4-chlorobutyl)-1 ,3-dimethyl-2,5-dioxo-2,3,5,6,7,8-hexahydro-1 H-naphtho[2,3-d]lmldazole- 
6-carboxylate obtained In Reference Example 140 according to the same method as that of Reference Example 141 , 
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the title compound was obtained as a pale yellow oil. 
MS m/z: 321 [M+HT 



Reference Example 143 



Ethyl (±)-5,6-dimethoxy-1 -oxo-2-lndanecarboxylate 



[0586] 



MeO 



MeO' 




Me 



[0569] Using 5,6-dimethoxy-1 -indanone according to the same method as that of Reference Example 1 38, the title 
compound was obtained as pale yellow crystals having a metting point of 140 to 141°C. 

1 H NMR (200MHz, CDCI 3 ) 5 1.32 (3H, t, J = 6.8Hz), 3.27 (1H, dd, J = 17.2, 8.0Hz), 3.45 (1H, dd, J = 17.2, 3.6Hz), 
3.70 (1H, q, J = 3.6Hz), 3.91 (3H, s), 3.99 (3H, s), 4.27 (2H, q, J = 6.8Hz), 6.92 (1 H, s), 7.18 (1H, s). 

Reference Example 144 

Ethyl (±)-2-(3-chloropropyl)-5,6-dimethoxy-1-oxo-2-indanecarboxylate 



[0591] Using ethyl (±)-5,6-dimethoxy-1-oxo-2-indanecarboxylate obtained in Reference Example 143 according to 
the same method as that of Reference Example 1 39, the title compound was obtained as a pale yellow oil. 
1 H NMR (200MHz, CDCI 3 ) 5 1 .22 (3H, t, J = 6.8Hz), 1 .73 (2H, m), 2.00 (1 H, m), 2.24 (1 H, m) t 2.98 (1 H, d, J = 17.2Hz), 
3.38 (1H, t, J = 6.6Hz), 3.54 (1H, t, J = 6.6Hz), 3.61 (1H, d, J = 17.2Hz), 3.91 (3H, s), 3.99 (3H, s), 4.17 (2H, q, J = 
6.8Hz), 6.90 (1H, s), 7.16 (1 H, s). 

Reference Example 145 

Ethyl (±)-2-(3-chlorobutyl)-5,6-dimethoxy-1-oxo-2-indanecarboxylate 



[0593] Using ethyl (±)-5,6-dinriethoxy-1 -oxo-2-lndanecarboxylate obtained in Reference Example 143 and 1-bromo- 
4-chlorobutane according to the same method as that of Reference Example 1 39, the title compound was obtained as 



[0590] 




[0592] 
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a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 8 1 .23 (3H, t, J = 7.6Hz), 1 .30-1 .46 (2H, m), 1.75-1 .94 (3H, m), 2.14 (1H, m), 3.00 (1 H d 
J = 17.2Hz), 3.39 (1H, t, J = 6.6Hz), 3.51 (1H, t, J = 6.6Hz), 3.62 (1H, d, J = 17.2Hz), 3.91 (3H, s), 3.99 (3H, s), 4.18 
(2H,q, J = 7.6Hz), 6.91 (1H,s), 7.1 7(1 H,s). 

Reference Example 146 

(±)-2-(3-Chloropropyl)-5,6-dlmethoxy-1-lndanone 
[0594] 



MeO 



MeO 




a 



[0595] Using ethyl (±)-2-(3-chloropropyl)-5,6-dimethoxy-1 -oxo-2-indanecarboxylate obtained in Reference Example 
1 44 according to the same method as that of Reference Example 1 41 , the title compound was obtained as colorless 
crystals. 

1H NMR (200MHz, CDCI 3 ) 5 1 .65 (2H, m), 1.95 (2H, m), 2.65-2.77 (2H, m), 3.29 (1H ( dd, J = 17.1, 7.8Hz) 3 59 (2H 
m), 3.91 (3H,s), 3.97 (3H,s), 6.87(1 H,s), 7.1 6(1 H ( s). 

Reference Example 147 

(±)-2-(4-Chlorobutyl)-5,6-dlmethoxy-1-lndanone 
[0596] 



MeO 
MeO 




CI 



[0597] Using ethyl (±)-2-(3-ch lo rob utyl)-5,6-dimethoxy-1-oxo-2-indanecarboxy late obtained in Reference Example 
145 according to the same method as that of Reference Example 141, the title compound was obtained as colorless 



crystals. 



1 H NMR (200MHz, CDCI 3 ) 6 1.42-1.98 (6H, m), 2.62-2.79 (2H, m), 3.28 (1H, dd, J = 17.2, 7.4Hz), 3 56 (2H t J = 
6.6Hz),3.91 (3H,s), 3.97 (3H,s), 6.88(1 H,s), 7.18(1 H,s). 

Reference Example 148 

tert-Butyl 2-(2-chlorophenyl)ethyl[5-(2,2-dloxide-1 ,3-dihydro-2,1 ,3-benzothiazol-5-yl)-5.oxopentyl]carbamate 
[0598] 
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[0599] Using 5^loio-1-(2^^loxide-1,3-dihydro-2 l 1 t 3-benzothladiazol-5-yI)-1-pentanonB obtained In Reference 
Example 128 and 2-(2-chtorophenyl)ethylamlne according to the same method as that of Reference Example 1 9, the 
title compound was obtained as a pate yellow oil. 
MS m/z: 508 [M+HJ+ 

Reference Example 149 

tert-Butyl 2-(2 : chlorophenyl)ethy[[5-(1 ,3-dimethyl-2,2-dioxide-1 ,3-dlhydro-2 p l ,3-benzothiadiazol-5-yl)-5-oxopentyll 
carbamate 



[0601] Using 5-chloro-1-(1 ,3-dlmethyl-2,2-dioxide-1,3-dihydro-2,1 ,3-benzothiadiazol-5-yl)-1 -pentanone obtained in 
Reference Example 129 and 2-(2-chloropheny1)ethylamine according to the same method as that of Reference Exam- 
ple 19, the title compound was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1.41 (9H, s), 1 .42-1 .64 (4H, m), 2.97 <4H, m), 3.25 (2H, m), 3.34 (3H, s), 3.35 (3H, s), 
3.45 (2H, m), 6.74 (1H, d, J = 8.4Hz). 7.18-7.39 (5H, m), 7.67 (1H, d, J = 8.4Hz). 

Reference Example 1 50 

tert-Butyl (±)-2-(2-chlorophenyl)ethyl[3-(1 f 3-dimethyl-2 t 5-dioxo-2,3 l 5 p 6 p 7 p 8-hexahydro-1H-naphtho[2 l 3-d]imldazol- 
6-yl)propyl]carbamate 



[0603] Using (±)-6-(3-chloropropyl)-1 > 3-dimethyl-3 p 6 f 7 p 8-tetrahydro-1H-naphtho[2 p 3-d]lmidazole-2 > 5-dione obtained 
In Reference Example 141 and 2-(2-chlorophenyl)ethylamlne according to the same method as that of Reference 
Example 1 9, the title compound was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI3) 5 1 .38 (9H, m) p 1 .42-1 .61 (4H, m) , 1 .87 (2H, m), 2.23 (1 H p m) p 2.93-3.12 (4H, m) f 3.1 9 (2H, 
m), 3.32 (2H, m), 3.34 (3H, s), 3.36 (3H, s) p 6.72 (1H, s), 7.11-7.30 (4H, m), 7.60 (1 H, s). 



[0600] 




[0602] 
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Reference Example 151 

tert-Butyl 2-(1 H-lndol-3-yl)ethyl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -IJ] qui noli n-8-yl)pentyl]carbamate 
[0604] 




[0605J Using 8-(5-chloropentanoyl)-1 ^.S.e-tetrahydro^H-pyrrolotS^^iJlquinolin^-one (1 .00 g) obtained in Refer- 
ence Example 1 and tryptamine (548 mg) according to the same method as that of Reference Example 19, the titie 
compound (822 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (300MHz, CDCI 3 ) 8 1 .30-1 .80 (1 3H, m), 2.70 (2H, t, J = 7.8Hz), 2.80-3.05 (6H, m), 3.1 0-3.35 (4H, m), 3.40-3.55 
(2H, m), 4.12 (2H, t, J = 8.4Hz), 6.95-7.25 (3H, m), 7.36 (1H, d, J = 7.8Hz), 7.60-7.75 (3H, m), 8.10-8.30 (1H, br). 

Reference Example 152 

tert-Butyl (±)-2-hydroxy-2-phenylethyl[5^ 
carbamate 

[0606] 




[0607] Using 8-(5-chloropentanoyi)-1 ^.S^-tetrahydro^H-pyrrolop^.l-IBqulnolin^-one (1 .00 g) obtained in Refer- 
ence Example 1 and (±)-2-amino-1 -phenylethanol (470 mg) according to the same method as that of Reference Ex- 
ample 19, the title compound (1 .29 g) was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .47 (9H, S), 1.50-1.90 (4H, m), 2.60-3.50 (13H, m), 4.00-4.20 (2H, m), 4.70-5.00 (1H, 
m), 7.10-7.45 (5H, m), 7.66 (1H, s), 7.70 (1H, s). 
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Reference Example 153 

tert-Butyl (±)-2-hydroxy-2-(3- hydroxy^ 
pentyl]carbamate 

[0608] 




[0609] Using 8-(5-chloropentanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrt>lo[3,2,1-ij]quinolin-4-one (1 .00 g) obtained in Refer- 
ence Example 1 and (±)-norphenylephrine hydrochloride (650 mg) according to the same method as that of Reference 
Example 82, the title compound (201 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (300MHz, CDCI a ) 8 1 .40-1 .80 (4H, m), 1 .47 (9H, s), 2.71 (2H, t, J = 7.8Hz), 2.91 (2H, t, J = 7.2Hz), 3.01 (2H, 
t, J = 7.8Hz), 3.05-3.60 (7H, m), 4.13 (2H, t, J = 8.4Hz), 4.60-4.90 (1 H, m), 6.35-6.60 (1 H, br), 6.75 (1 H, d, J = 8.5Hz), 
6.80-6.90 (2H, m), 7.18 (1H, t, J = 7.8Hz), 7.66 (1H, s), 7.70 (1H, s). 

Reference Example 154 

6-(5-Chloropentanoyl)-1 -methyl-3,4-dlhydro-2(1 H)-qulnollnone 
[0610] 




[0611] Using 1-methyl-3,4-dihydro-2(1H)-quinolinone (1 .3 g) and 3-chlorovaleryl chloride (1 .49 g) according to the 
same method as that of Reference Example 1 , the title compound was obtained as colorless crystals (930 mg) having 
a melting point of 62 to 63°C. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .84-1 .94 (4H, m), 2.69 (2H, t, J = 8Hz), 2.96-3.00 (4H, m), 3.39 (3H, s), 3.59 (2H, t, J = 
6Hz), 7.04 (1H, d, J = 8.3Hz), 7.79 (1H, d, J = 1.5Hz), 7.8B (1H, dd, J = 8.3, 1.5Hz). 
IR(KBr)vcm' 1 : 1669, 1601, 1504, 1426, 1351, 1304, 1205, 1123. 
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Reference Example 155 

tert-Butyl 2-(2-chloro-4-fluorophenyl)ethyl[5-oxo-5-(2-oxo-1 ^.S.e-tetrahydro^H-pyrrolotS^J-IJlqulnolln-S-yOpentyl] 
carbamate 

[0612] 




[0613] Using 8-(5-chlorcpentanoyl)-5,6-dlhydro-4H-pyrrolo[3,2 ( 1-ij]quinolin-2(1H)-one (438 mg) obtained in Refer- 
ence Example 3 and (2-(2-chloro-4-fluorophenyl)ethyl amine (573 mg) according to the same method as that of Ref- 
erence Example 19, the title compound (452 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .42 (9H, s), 1.51-1.75 (4H, m), 2.01-2,08 (2H, m), 2.82 (2H, t, J = 6Hz), 2.85-2.98 (4H, 
m), 3.13-3.21 (2H, m), 3.38 (2H, t, J = 7Hz), 3.54 (2H, s), 3.74 (2H, t, J = 6Hz), 6.91 (1 H, dt, J = 2.7, 8.0Hz), 7.08-7.25 
(2H, m), 7.72 (2H,S). 

Reference Example 156 

tert-Butyl 5-(1-acetyl-2 l 3-dlhydro-1H-indol-5-yl)-5-oxopentyl[2-(2-chloro-4-fluorophenyl)ethyl]carbamate 
[0614] 




[0615] Using 1-(1-acetyl-2,3-dihydro-1 H-indol-5-yl)-5-chloropentan-1 -one (420 mg) obtained in Reference Example 
1 1 and 2-(2-chloro-4-fluorophenyl)ethylamine (573 mg) according to the same method as that of Reference Example 
1 9, the title compound (554 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .41 (9H, s), 1 .51-1 .73 (4H, m). 2.25 (3H, s), 2.94 (4H, br.s,), 3.13-3.25 (4H, m). 3.38 (2H, 
t, J = 7Hz), 4.11 (2H, t, J = 7Hz), 6.91 (1H, dt, J = 2.5, 7.8Hz), 7.08-7.24 (2H, m), 7.80 (1H, s), 7.81 (1H, d, J = 8.0Hz), 
8.23 (1H,d, J = 8.0Hz). 
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Reference Example 157 

tert-Butyl 2-(2-chloro-4-fluorophenyl)ethyl[5-(1-methyl-2-oxo-1 ^^^-tetrahydroqulnolln-e-ylJ-S-oxopentyGcarbamate 



[0617] Using 6-(5-chloropentanoyl)-1 -methyKM-dlhydroqulnolin^l H)-one (420 mg) obtained in Reference Exam- 
ple 154 and 2-(2-chloro-4-fluorophenyl)ethylamlne (573 mg) according to the same method as that of Reference Ex- 
ample 19, the title compound (472 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 8 1 .42 (9H, s), 1 .51-1 .73 (4H, m), 2.68 (2H r t, J = 7.0Hz), 2.95-2.99 (6H, m), 3.13-3.21 (2H, 
m), 3.36-3.40 (2H, m), 3.39 (3H, s), 6.91 (1 H, dt, J = 2.5, 8.3Hz), 7.02 (1H, d, J = 8.3Hz), 7.09-7.22 (2H, m), 7.78 (1 H, 
s), 7.87 (1H, d, J = 8.3Hz). 

Reference Example 1 58 

tert-Butyl 5-oxo-5-(2-oxo-1 ,2 l 5 l 6-tetrahydro-4H-pyrrolo[3,2,1-l|]qulnolln-8-yl)pentyi{2-[2-(trifluoromethoxy)phenyl] 
ethyl}carbamate 



[0619] Using 8-(5-chloropentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1-IJ]quinolin-2(1H)-one (292 mg) obtained in Refer- 
ence Example 3 and 2-[2-(trifluoromethoxy)phenyl)ethylamine (451 mg) according to the same method as that of Ref- 
erence Example 19, the title compound (205 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCl 3 ) 5 1 .42 (9H, s), 1 .51-1 .72 (4H, m), 2.02-2.34 (2H, m), 2.80-2.90 (6H, m), 3.13-3.20 (2H, m), 
3.38 (2H, br.s), 3.54 (2H, s), 3.72-3.75 (2H, m), 7.22 (4H, br.s), 7.72 (2H, s). 



[0616] 




[0618] 
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Reference Example 159 

tert-Butyl 5-(1-acetyl-2,3-dlhydro-1HHnd^ 



[0621] Using 1-(1-acetyl-2,3-dihydro-1 H-indol-5-yl)-5-chloropentan-1-one (280 mg) obtained in Reference Example 
1 1 and 2-(2-(trifluoromethoxy)phenyl]ethylamine (451 mg) according to the same method as that of Reference Example 
19, the title compound (457 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 8 1 .42 (9H, s) ( 1 .51 -1 .69 (4H, m), 2.25 (3H, s), 2. 92-2. 99 (4H, m) , 3.12-3.25 (4H, m) , 
3.3B (2H. br.s), 4.09-4.15 (2H, m), 7.19-7.32 (4H, m), 7.80 (1H, s), 7.82 (1H, d, J = 8.3Hz) r 8.23 (1H, d r J = 8.3Hz). 

Reference Example 180 

tert-Butyl 5-(1-methyl-2-oxo-1 f 2 f 3 l 4-tetrahydroqulnolin-6-yl)-5-oxopentyl{2-[2-(trifluoromethoxy)phenyl]ethyl} 
carbamate 



[0623] Using 6-(5-chloropentanoyl)-1 -methyl-3,4-dlhydroquinolin-2(1 H)-one (280 mg) obtained in Reference Exam- 
ple 154 and 2-[2-(trlfluoromethoxy)phenyl]ethylamine (451 mg) according to the same method as that of Reference 
Example 1 9, the title compound (442 mg) was obtained as a pale yellow oil. 

1H NMR (400MHz, CDCI 3 ) 8 1 .42 (9H, s), 1 .51-1 .73 (4H, m), 2.68 (2H, t, J = 7.7Hz), 2.88-3.00 (6H, m), 3.14-3.21 (2H, 
m), 3.35-3.42 (2H f m), 3.39 (3H, s), 7.02 (1H, d, J = 8.3Hz), 7.09-7.22 (2H, m), 7.78 (1H, s), 7.87 (1H, d, J = 8.3Hz). 



[0620] 




[0622] 
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Reference Example 1 61 

tert-Butyl 5-(1 ,3-dimethyl-2-oxo-2,3-dlhydro 
carbamate 



[0625] Using 5-(5-chloropentanoyl)-1 ,3-dimethyl-1 .S-dihydro^H-benzimidazol^-one (281 mg) obtained in Refer- 
ence Example 10 and 2-[2-(trifluoromethoxy)phenyljethylamine (451 mg) according to the same method as that of 
Reference Example 1 9, the tittle compound (244 mg) was obtained as a pale yeliow oil. 

1 H NMR (400MHz, CDCI 3 ) 6 1.42 (9H, s), 1.51-1.78 (4H, m), 2.89 (2H, br.s), 3.01 (2H, br.s), 3.15-3.23 (2H, m), 3.38 
(2H, br.s), 3.46 (6H, s), 6.98 (1H, d, J = 8.0Hz), 7.23-7.30 (4H, m), 7.63 (1H t s), 7.78 (1H, d, J m 8.0Hz). 

Reference Example 162 

tert-Butyl 3-(2-methoxyphenyl)propyl[5-oxo-5-(2-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-IJ]qulnolln-8-yl)pentyl] 
carbamate 



[0627] Using 8-(5-chloropentanoyl)-5-6-dihydro-4H-pyrrolo[3,2 p 1-IJ]quinolln-2(1H)-one (292 mg) obtained in Refer- 
ence Example 3 and 3- (2-rnethoxyphenyl) propylamine (364 mg) according to the same method as that of Reference 
Example 1 9, the title compound (1 65 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .43 (9H, s), 1.60 (2H, br.s), 1.67-1.74 (2H ( m), 1.76-1.84 (2H, m), 2.00-2.06 (2H, m), 
2.58 (2H, t, J = 7.5Hz), 2.82 (2H, t, J = 6.0Hz), 2.94 (2H, t, J = 7.0Hz), 3.22 (4H, br.s), 3.54 (2H, s), 3.74 (2H, t, J = 
6.0Hz) t 3.81 (3H, s), 6.84 (1H, d, J = 8.3Hz), 6.87 (1 H, t, J = 7.5Hz), 7.12 (1H, d, J = 7.5Hz), 7.17 (1 H, t, J = 7.5Hz), 
7.73 (2H,s). 



[0624] 




[0626] 
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Reference Example 1 63 

tert-Butyl 5-(1 -acety|.2,3.dlhydro-1 H-lndol-5-yl)-5-oxopentyl[3-(2-methoxyphenyl)propyl]carbamate 
[0628] 




^ 629 I » V.'" 9 1 ' (1 -^'"^-d'Wo-l H-lndol-5-yl)-5-chloropentan-1 -one (280 mg) obtained in Reference Example 
11 and 3-(2-methoxyphenyl)propylamine (364 mg) according to the same method as that of Reference Example 19 
the title compound (41 7 mg) was obtained as a pale yellow oil 

NMR (400MHz, CDCI 3 ) 8 1 .44 (9H, S), 1 .60 (2H, br.s), 1 .67-1 .72 (2H, m), 1 .76-1 .84 (2H, m), 2.25 (3H, S), 2.58 (2H 
t J = 7.3Hz), 2.93-2.96 (2H, m), 3.23 (6H, br.s), 3.81 (3H, s), 4.09-4.15 (2H, m), 6.83 (1H, d, J = 8.3Hz) 6 87 (1H t' 
J = 7 -3Hz),7.12(1H,d,J = 7.3Hz),7.17(1H,t,^ 

Reference Example 1 64 

tert-Butyl 3.(2-methoxyphenyl)propyl[5.(1 -methyl-2-oxo-1 ,2,3,4-tetrahydroqulnolln-6-yl)-5-oxopentyl]cart)amate 
[0630] 



T 

Me 



Me . I Me 
Me 



U * l " g i' (5< l h,oro P entan °y | )- 1 - metn y | - 3 . 4 -dihydroquinolln-2(1 H)-one (280 mg) obtained In Reference Exam- 
?L I: . .1" 3 "< 2 - methox yP hen y | )propylamlne (364 mg) according to the same method as that of Reference Example 
1 9, the title compound (415 mg) was obtained as a pale yellow oil 

llo J£ (4 °? M f Z ' CDC ' 3) 3 1 44 (9H ' S) ' 1 61 (2H ' brs >' 1 - 68 - 1 75 < 2H - m ). 1 77 " 1 84 (2H, m), 2.58 (2H. t, J = 7 8Hz) 

f"? *u \ y 1*23 f***- 98 (4H ' m) ' 3 - 21 (4H> brS)> 3 - 39 (3H " ' S) ' 381 < 3H ' S >' 684 < 1H ' d - *J = B.OHz), 6.88 (1H. 
t, J = 7.3HZ), 7.01 (1 H, d, J = 8.3HZ), 7.12 (1 H, d, J = 7.3Hz), 7. 1 7 (1 H, t, J = 7.3Hz), 7.79 (1 H, s), 7.87 (1 H, d, J = 8.3Hz) 
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Reference Example 1 65 

tert-Butyl 5-(1 ,3-dimethyl-2-oxo-2,3-dlhydro-1 H-benzim!da20l-5-yl)-5-oxopentyl[3-(2-methoxyphenyl)propyll 
carbamate 

[0632] 




[0633] Using 5-(5-ch1oropentanoyl)-1 ,3-dimethyl-1 ,3-dihydro-2H-benzimldazol-2-one (281 mg) obtained In Refer- 
ence Example 1 0 and 3-(2-methoxyphenyl)propylarnine (364 mg) according to the same method as that of Reference 
Example 19, that title compound (367 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI3) 5 1 .44 (9H, s), 1 .63 (2H, br.s), 1 .70-1 .85 (4H, m), 2.58 (2H, t, J = 7.8Hz), 3.01 (2H, t, J = 
7.0Hz), 3.25 (4H, br.s), 3.46 (6H, s), 3.81 (3H, s), 6.84 (1H, d, J = 8.0Hz), 6.87 (1H, t, J = 7.3Hz), 6.98 (1H, d, J = 
8.0Hz), 7.12 (1H, d, J = 7.3Hz), 7.17 (1H, t, J = 7.3Hz), 7.63 (1H, s), 7.78 (1H, d, J = 8.0Hz). 

Reference Example 1 66 

tert-Butyl 2-(2-eth oxyphenoxy) ethyl [5-oxo-5-(2-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-IJ]qulnolln-8-yl)pentyl] 
carbamate 

[0634] 




[0635] Using 6-(5-chloropentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1-ijJquinolin-2(1 H)-one {292 mg) obtained in Refer- 
ence Example 3 and 2-(2-ethoxyphenoxy)ethy lamina (399 mg) according to the same method as that of Reference 
Example 1 9, the title compound (211 mg) was obtained as a pale yellow oil. 

1H NMR (400MHz, CDCI3) 6 1 .42 (3H, t, J = 7Hz), 1 .45 (9H, s), 1 .61-1 .75 (4H, m), 2.00-2.06 (2H, m), 2.81 (2H, t, J - 
6Hz), 2.94 (2H, br.d, J = 6.6Hz), 3.42 (2H, t, J = 7.3Hz), 3.54 (2H, s), 3.59-3.63 (2H, m), 3.74 (2H, t, J = 6Hz), 4.03-4.08 
(2H, m), 4.12 (2H, q, J = 7Hz), 6.89 (4H, br.s), 7.73 (2H, s). 
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Reference Example 167 

tert-Butyl 5-(1 -acetyl-2,3-dlhydro-1 H-indol-5-yl)-5-oxopentyl[2-(2-ethoxyphenoxy)ethyl]carbamate 
[0636] 




[0637] Using l-fl-acetyl^.S-dihydro-IH-indol-S-yO-B-chloropentan-l-one (280 mg) obtained in Reference Example 
1 1 and 2-(2-ethoxyphenoxy)ethylamine (399 mg) according to the same method as that of Reference Example 19, the 
title compound (398 mg) was obtained as a pale yellow oil. 

1H NMR (400MHz, CDCI 3 ) 5 1.41 (3H, t, J = 7Hz), 1.45 (9H, S), 1.61-1.72 (4H ( m), 2.25 (3H P s), 2.95-2.97 (2H, m), 
3.22 (2H, t, J = BHz), 3.42 (2H, t, J = 7Hz), 3.58-3.68 (2H, m) > 4.03-4.06 (2H, m), 4.11 (4H, q, J = 7Hz), 6.89 (4H, br. 
8), 7.79 (1H, s), 7.82 (1H, d, J = 8.3Hz), 8.22 (1H, d, J = 8.3Hz). 

Reference Example 168 

tert-Butyl 2-(2-ethoxyphenoxy)ethyl[5-(1-methyl-2-oxo 
[0638] 




[0639] Using 6-(5-chloropentanoyl)-1 -methyl-3,4-dihydroquinolin-2(1 H)-one (280 mg) obtained in Reference Exam- 
ple 154 and 2-(2-ethoxyphenoxy)ethylamine (399 mg) according to the same method as that of Reference Example 
1 9, the title compound (425 mg) was obtained as a pale yellow oil. 

1H NMR (400MHz, CDCI 3 ) 8 1 .43 (3H, t, J = 7Hz), 1 .45 (9H, s), 1 .70-1 .76 (4H, m), 2.68 (2H, t, J = 8.3Hz), 2.94-2.98 
(4H, m), 3.39 (3H, 8), 3.43 (2H, t, J - 7.3Hz), 3.59-3.64 (2H, m), 4.03-4.08 (2H, m), 4.12 (2H, q, J = 7Hz), 6.89 (4H, 
br.s), 7.01 (1H, d, J = 8.3Hz), 7.78 (1H, S), 7.88 (1H, d, J = 8.3Hz). 
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Reference Example 1 69 

tert-Butyl 5-(1 ,3-dlmethyl-2-oxo-2,3-dIhydro-1 H-benzlmldazol-5-yO-5^xopentyl[2-(2^thoxyphenoxy)ethyQcart)amate 
[0640] 




[0641 J Using 5-(5-chloropentanoyl)-1,3-dimethyl-1 ,3-dihydro-2H-benzimidazol-2-one (281 mg) obtained in Refer- 
ence Example 10 and 2-(2-ethoxyphenoxy)ethylarriine (399 mg) according to the same method as that of Reference 
Example 1 9, the title compound (368 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .42 (3H, t, J = 6.7Hz), 1 .45 (9H, s), 1 .70-1 .78 (4H, m), 3.01 -3.06 (2H, m), 3.42-3.46 (2H, 
m), 3.46 (6H, s), 3.59-3.64 (2H, m), 4.05 (2H, q, J = 6.7Hz), 4.10-4.1 5 (2H, m), 6.89 (4H, br.s), 6.97 (1H, d, J = 8Hz), 
7.63 (1 H, s), 7.78 (1 H, d, J = 8Hz). 

Reference Example 170 

tert-Butyl 2-[(2-ethoxyphenyl)amino]ethyl[5-oxo-5-(2-oxo-^ 
carbamate 

[0642] 




[0643] Using 8-(5-chloropentanoyl)-5,6-dihydro-4H-pyrrolo[3 p 2 l 1-ij]quinolin-2(1H)-one (584 mg) obtained in Refer- 
ence Example 3 and N-(2-ethoxyphenyl)ethane-1 ,2-diamine (793 mg) according to the same method as that of Ref- 
erence Example 19, the title compound (611 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCIg) 5 1.42 (3H, t, J = 7.0Hz), 1.47 (9H, s), 1.63 (1 H, br.s), 1.66-1.75 (4H, m), 2.00-2.06 (2H, 
m), 2.82 (2H, t, J = 6.1 Hz), 2.92-2.98 (2H, m), 3.23-3.33 (4H, m), 3.44 (2H, br.s), 3.54 (2H, s), 3.74 (2H, t, J = 6.1 Hz), 
4.05 (2H, br.s). 6.63 (2H, br.s), 6.74 (1 H, d, J = 7.6Hz), 6.84 (1H, t, J = 7.6Hz), 7.72 (1H, s), 7.73 (1 H, s). 
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Reference Example 171 



tert-Butyl 5-(1 -acetyl-2,3-dlhydro-1 H-lndol-5-yl)-5-oxopentyl{24(2-ethoxyphenyl)amlno]ethyl)carbamate 



[0644] 




Me Me-^l/Me 



[0645] Using 1 -(1 -acetyl-2,3-dihydro-1 H-indol-5-yl)-5-chloropentan-1 -one (560 mg) obtained In Reference Example 
1 1 and N-(2-ethoxyphenyl)ethane-1 ,2-diamine (793 mg) according to the same method as that of Reference Example 
1 9, the title compound (695 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 5 1.42 <3H, t, J = 6.8Hz), 1.47 (9H, s), 1.62 (1H, br.s), 1.67-1.74 (4H, m), 2.26 (3H, s), 
2.93-2.97 (2H, m), 3.21-3.25 (4H, m), 3.31 (2H, t, J = 6.8Hz), 3.43 (2H, br.s), 4.04 (2H, br.s), 4.12 (2H, q, J = 6.8Hz), 
6.63 (2H P br.s), 6.74 (1H, d, J = 7.6Hz), 6.84 (1H, t, J = 7.6Hz), 7.80 (1H, s), 7.82 (1H, d, J = 8.3Hz), 8.23 (1H, d, J = 
8.3Hz). 

Reference Example 1 72 

tert-Butyl 5-(1 r 3-dimethyl-2-oxo-2,3-dihydro-1H-benzimldazol-5-yl)-5-oxopentyl{2-[(2-ethoxyphenyl)amlno]ethyl} 
carbamate 



[0647] Using 5-(5-chloropentanoyl)-1 ,3-dimethyl-1 ,3-dlhydro-2H-benzimidazol-2-one (562 mg) obtained in Refer- 
ence Example 1 0 and N-(2-ethoxyphenyl)ethane-1 ,2-diamine (793 mg) according to the same method as that of Ref- 
erence Example 19, the title compound (670 mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 5 1.42 (3H, t, J = 6.8Hz), 1.47 (9H, s), 1.63 (1H,br.s), 1.71-1.80 (4H, m), 3.00-3.05 (2H, 
m), 3.27-3.33 (4H, m), 3.42-3.49 (2H, m), 3.46 (6H, s), 4.04 <2H, br.s), 6.63 (2H, br.s), 6.74 (1H, d, J = 7.3Hz), 6.84 
(1 H, t, J = 7.3Hz), 6.98 (1 H, d, J = 8.0Hz), 7.62 (1 H, s), 7.78 (1 H, d, J = 8.0Hz). 



[0646] 
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Reference Example 1 73 
8^3-(1-AcetyM-plperldlnyl)propano^ 
5 [0643] 



10 




15 

[0649] Thionyl chloride (5.6 ml) was added dropwlse to a suspension of 3-(1 -acetyl -4-piperidinyl) propanoic acid (1 3.8 
g) In dlchloromethane (50 ml) under Ice-cooling. After stirred at the same temperature for 30 minutes, the mixture was 
concentrated under reduced pressure, 30ml of hexane was added to the residue, and precipitated crystals were filtered 
and dried. Aluminum chloride (28 g) was added by portions to a suspension of the resulting corresponding acid chloride 

20 and 5,6-dlhydro-4H-pyrrolo[3^,1-lj]qulnolin-2(1H)-one (10 g) in 1 ,2-dichloroethane (50 ml) under ice-cooling. After 
stirred at room temperature for 30 minutes, the reaction mixture was poured into ice (200 g), extracted with ethyl 
acetate, and washed with brine. The organic layer was dried over anhydrous magnesium sulfate, the solvent was 
evaporated under reduced pressure, and the residue was crystallized from eth a nol -diethyl ether to give the title com- 
pound as paie yellow crystals (8.0 g) having a melting point of 119 to 120°C. 

25 1H NMR (400MHz, CDCl 3 ) 5 1 .08-1 .24 (2H, m) p 1 .55-1 .81 (5H, m), 2.00-2.1 0 (2H, m), 2.09 (3H, s), 2.53 (1 H, d, t, J = 
2.5, 13Hz), 2.83 (2H, t, J = 6.7Hz), 2.95 (2H, t, J = 7.5Hz) f 3.03 (1H, d, t, J = 2.5, 13Hz), 3.56 (2H, s), 3.75 (2H, t, J = 
6.7Hz), 3.80 (1 H, d, J = 7.5Hz), 4.61 (1 H, d, J = 7.5Hz), 7.73 (2H, s). 
IR(KBr)vcm- 1 : 1713 r 1634, 1341, 1152. 

30 Reference Example 1 74 

8-t3-(4-Piperidinyl)propanoylJ-5,4-dlhydro-4H-pyrrolo[3.2,1-IJ]quinolin-2(1H)-one 

[0650] 

35 



40 




45 [0651] Concentrated hydrochloric acid (150 ml) was added to 8-[3-(1-acetyl-4-piperidinyl)propanoyl]-5,6-dlhydro-4H- 
pyrrolo[3,2,1-lj]quinolin-2(1H)-one (7,5 g) obtained in Reference Example 173, and the mixture was stirred at 120°C 
for 5 hours. Hydrochloric acid was evaporated under reduced pressure, pH was adjusted to 12 with 1 N aqueous sodium 
hydroxide solution, and extracted with ethyl acetate (1 00 ml) three times. The organic layer was dried over anhydrous 
magnesium sulfate, and the solvent was evaporated to give the title compound as pale yellow crystals (3.48 g) having 

50 a melting point of 128 to 129°C. 

1 H NMR (400MHz, CDCI 3 ) 8 1 .14 (1 H, d, t, J = 4, 1 2Hz), 1 . 1 7 (1 H, d, t, J = 4, 1 2Hz), 1 .42-1 .46 (1H, m), 1 .65-1 .81 (5H, 
m), 2.04 (2H, t, J = 7Hz), 2.58 (2H, d, t, J = 2, 12Hz), 2.83 (2H, t, J = 6Hz), 2.94 (2H, t, J = 7Hz), 3.07 (2H, br, d, J = 
12Hz), 3.55 (2H, s), 3.74 (2H, t, J = 6Hz), 7.73 (2H, s). 
IR(KBr)vcm' 1 : 1708, 1660, 1603, 1339, 1156. 

55 
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Reference Example 175 
9- f 3.(1-Acetyl-4.plperl^ 
[0652] 



w 



15 



20 




^^^^^^^^ 

IR (KBr) vcm-1; 1671, 1634, 1360, 1160, 972. ( ' ' " Z)< 

Reference Example 176 

[0654] 



30 



35 



45 



50 




sssars paieye,,ow crysta,s & :s? Example 173, thettt,ecom - 

2.92-2.96 (4H.nO, 3 07 (2H, b, S J = 12Hz) £ (ShVj^W 62 S d J *' 5H = f ^ "* J = 6HZ) ' 

IR (KBr) vcm-V 3442, 2905, 1673, 1588, 1361, 1164 1 ' ' = HZ> ' 

Ralerance Example 1 77 

6-(5-Chloropentanoyl)-3,4-diliydro-2(1H)-quina2ollne 
[0656] 



55 
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[0657] Using 3,4-dihydro-2(1 H)-quinazoline (4.0 g) and 5-chlorovaleryl chloride (8.37 g) according to the same meth- 
od as that of Reference Example 1 , the title compound was obtained as colorless crystals (3.9 g) 
1 H NMR (200MHz, DMSO-d 6 ) 5 1 .73 (4H, m) t 2.96 (2H ( t, J = 7.0 Hz), 3.67 (2H, t, J = 6.4 Hz), 4.38 (2H, s), 6.83 (1H, 



.75-7.80 (2H, m), 9.44 


(1H,s). 






elementary analysis 


as C 13 H 15 CIN 2 0 2 




calculation value 


C, 58.54; 


H, 5.67; 


N, 10.50. 


experimental value ! 


C, 58.47; 


H, 5.51; 


N, 10.39. 



MS m/z: 267 [M+H] + 
Reference Example 1 78 

6-(5-Chloropentanoyl)-1 ,3-dimethyl-3,4-dihydro-2(1 H)-quinazoline 
[0658] 




[0659] Using 1 ,3-dimethyl-3,4-dihydro-2(1H)-quinazoline (4.0 g) and 5-chlorovaleryl chloride (6.46 g) according to 
the same method as that of Reference Example 1 , the title compound was obtained as colorless crystals (3.5 g). 
1H NMR (300MHz, CDCI 3 ) 6 1.91-1.87 (4H, m), 2.99-2.94 (2H,m), 3.06 (3H, s) 3.35 (3H,s), 3.61-3.57 (2H, m), 4.43 
(2H, s) r 6.87 (1H, d, J = B.4Hz), 7.07 (1H, d, J = 2.1Hz), 7.88 (1H, d, J = 8.4, 2.1Hz). 



Reference Exmaple 179 



8-(4-Chlorobutanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-iflquinotin-4-one 



[0660] 




[0661 ] Using 1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-4-one (20.0 g) and 5-chlorovaleryl chloride (1 7.8 ml) ac- 
cording to the same method as that of Reference Example 1 , the title compound (23.0 g) was obtained as colorless 
crystals having a melting point of 123 to 124°C. 

""H NMR (200MHz, CDCI 3 ) 6 2.23 (2H, quintet, J = 6.4Hz), 2.72 (2H, t, J = 7.6Hz), 3.04 (2H, t, J = 7.6Hz), 3.13 (2H, t, 
J = 6.4Hz), 3.24 (2H, t, J = 8.6Hz), 3.68 (2H, t, J = 6.4Hz), 4.14 <2H, t, J = 8.6Hz), 7.70 (1H, s), 7.75 (1 H, s). 



elementary analysis as C 15 H 16 CIN0 2 


calculation value 
experimental value 


C, 64.87; H.5.81; N, 5.04. 
C, 64.88; H, 5.72; N.4.91. 
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Reference Example 180 



tert-Butyl benzyl[4-oxo-4-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -IJ]qulnolln-8-yl)butyl]carbamate 



[0662] 



O' 




[0663] Using 8-(4-chlorobutanoyl)-1 ,2,5 p 6-tetrahydro-4H-pyrrolo[3,2,1-i)]quinolln-4-one (1.00 g) obtained In Refer- 
ence Example 1 79 and benzylamine (1 . 1 6 g) according to the same method as that of Reference Example 1 9, the title 
compound (526 mg) was obtained as a pale yellow oil. 

1H NMR (200MHz, CDCI 3 ) 5 1 .44 (9H, s), 1 .80-2.05 (2H, m), 2.71 (2H, t, J = 7.6Hz), 2.80-2.95 (2H, m), 3.11 (2H, t, J 
= 7.6Hz), 3.15-3.40 (4H, m), 4.13 (2H, t, J = 8.8Hz), 4.45 (2H, s), 7.20-7.40 (5H, m), 7.64 (1H, S), 7.68 (1H ( S). 

Reference Example 1 81 

tert-Butyl 2-(2-methoxyphenyl)ethyl[4-oxo-4-(4-oxo-1 ,2,5 t 6-tetrahydro-4H-pyrrolo[3,2,1-lj]qulnolln-8-yl)butyl] 
carbamate 



[0665] Using 8-(4-chlorobutanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-i]]quinolln-4-one (1.00 g) obtained In Refer- 
ence Example 179 and 2-(2-methoxyphenyl)ethylamine (1 .63 g) according to the same method as that of Reference 
Example 1 9, the title compound (797 mg) was obtained as a pale yellow oil. 

1H NMR (200MHZ, CDCI 3 ) 8 1.41 (9H, s)> 1 .85-2.00 (2H, m), 2.71 (2H, t, J = 5.2Hz), 2.75-2.95 (4H, m), 3.01 (2H, t, J 
= 5.2Hz), 3.15-3.45 (6H, m), 3.83 (3H, s), 4.13 (2H, t, J = 5.8Hz), 6.80-6.90 (2H, m), 7.05-7.20 (2H, m), 7.66 (1H, s), 
7.71 (1H,S). 



[0664] 
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Reference Example 182 

tert-Butyl benzyt[5-oxo-5-(4-oxo-1 ^.S.S-tetrahydixMH-pyrrolop^.l -lj]quinolin-8-yl)pentyl]carbamate 
[0666] 



O 




[0667] Using 8-(5-chloropentanoyl)-1 ^.e-tetrahydro^H-pyrToloP^.I-iJlqulnolin^-one (500 mg) obtained In Ref- 
erence Example 1 and benzylamlne (550 mg) according to the same method as that of Reference Example 19, the 
title compound (498 mg) was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .40-1 .90 (4H, m), 1 .45 (9H, s), 2.71 (2H, t, J = 7.4Hz), 2.80-3.35 (8H, m), 4.00-4.50 (4H, 
m), 7.15-7.40 (5H, m), 7.66 (1H, s), 7.70 (1H, s). 

Reference Example 183 

tert-Butyl 2-rnethoxybenzyl[5-oxo-5-(4-oxo-1 ^.S.e-tetrahydro^H-pyrrolofS^.I-iflquinolin-S-ylJpentyllcarbamate 
[0666] 




[0669] Using 8-(5-chloropentanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]qulnolin-4-one (500 mg) obtained In Ref- 
erence Example 1 and 2-methoxybenzylamine (704 mg) according to the same method as that of Reference Example 
1 9, the title compound (524 mg) was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .40-1 .80 (4H, m), 1 .41 (9H, s), 2.71 (2H, t, J = 7.6Hz), 2.80-3.40 (8H, m), 3.82 (3H, s), 
4.00-4.50 (4H, m), 6.80-7.00 (2H, m), 7.05-7.30 (2H P m), 7.67 (1H, s), 7.71 (1H, s). 
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Reference Example 184 

tert-Butyl benzyl[6-oxo-6-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -IJ]quinolln-8-yl)hexyl]carbamate 
[0670] 




[0671] Using 8-(6-bromohexanoyl)-1 ,2 r 5,6-tetrahydro-4H-pyrrolo[3 f 2,1 -ij]quinolin-4-one (700 mg) obtained in Refer- 
ence Example 2 and benzylamlne (643 mg) according to the same method as that of Reference Example 1 9, the title 
compound (554 mg) was obtained as a pale yellow oil. 

1 H NMR (200MHz ( CDCI 3 ) 5 1 .10-1 .80 (6H, m), 1 .45 (9H. s), 2.71 (2H, t, J = 7.6Hz), 2.68 (2H, t, J = 7.6Hz), 3.02 (2H, 
t, J = 7.6Hz), 3.10-3.30 (4H, m), 4.13 (2H, t, J = 8.8Hz), 4.42 (2H r s), 7.15-7.40 (5H, m), 7.67 (1H, s), 7.71 (1H, s). 

Reference Example 185 

tert-Butyl 2-methoxybenzyl[6-oxo-6-(4-oxo-1,2,5,6-tetrahydro-4H-pyrrolo[3,2,1HJ]quln 
[0672] 




[0673] Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-4-one (600 mg) obtained in Refer- 
ence Example 2 and 2-methoxy benzyl amine (704 mg) according to the same method as that of Reference Example 
1 9, the title compound (486 mg) was obtained as a pale yellow oil. 

1 H NMR (300MHz, CDCI 3 ) 5 1 .15-1 .60 (4H, m), 1 .42 (9H, s), 2.72 (2H, quintet, J = 7.5Hz), 2.71 (2H, t, J = 7.5Hz), 2.88 
(2H, t, J = 7.5Hz), 3.02 (2H, t, J = 7.5Hz), 3.10-3.30 (4H, m), 3.82 (3H, e), 4.13'(2H, t, J = 8.4Hz), 4.40-4.50 (2H, m), 
6.80-6.95 (2H, m), 7.10-7.30 (2H, m), 7.67 (1H, s), 7.71 (1H, s). 
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Reference Example 186 

tert-Butyl 6-oxo-6-<3-oxo-3,4-dlhydro-2H-1 f 4-benzoxa2in-6-yl)hexyl(2-phenyIethyl)carbamate 
[0674] 




[0675] Using 6-(6-bromohexanoy1)-2H-1 ,4-benzoxazin-3(4H)-one (1 .00 g) obtained In Reference Example 8 and 
2-phenylethylamine (800 mg) according to the same method as that of Reference Example 1 9, the title compound (842 
mg) was obtained as a pale yellow oil. 

1 H NMR (300MHz, CDCI 3 ) 5 1 .20-1 .85 (6H, m), 1 .47 (9H, s), 2.75-2.95 (4H, m), 3.00-3.25 (2H. m), 3.30-3.45 (2H, m), 
4.68 (2H, s), 7.00 (1H, d, J = 8.7Hz), 7.10-7.35 (5H, m), 7.50-7.65 (2H, m), 8.90-9.25 (1H, br). 

Reference Example 1 87 

tert-Butyl 2-(2-methoxyphenyl)ethyl[6-oxo-6-(3-oxo-3,4-dlhydro-2H-1 ,4-benzoxazin-6-yl)hexyl]carbamate 
[0676] 




[0677] Using 6-(6-bromohexanoyl)-2H-1 ,4-benzoxazin-3(4H)-one (1.00 g) obtained In Reference Example 8 and 
2-(2-methoxyphenylethylamine (925 mg) according to the same method as that of Reference Example 19, the title 
compound (974 mg) was obtained as a pale yellow oil. 

1H NMR (200MHz, CDCI 3 ) 5 1 .20-1 .85 (6H, m), 1 .46 (9H, s), 2.75-2.95 (4H, m), 3.00-3.25 (2H, m), 3.30-3.45 (2H. m), 
3.82 (3H, s), 4.68 (2H, s), 6.80-7.25 (5H, m), 7.50-7.65 (2H, m), B.90-9.30 (1H, br). 



145 



EP 1 466 625 A1 



Reference Example 188 



tert-Butyl 2-(2-chlorophenyl)ethyl[6-oxo-6-(3-oxo-3,4-dlhydro-2H-1 ,4-benzoxazln-6-yl)hexyl]carbamate 



[0678] 




Me 



[0679] Using 6-(6-bromohexanoyl)-2H-1 ,4-benzoxazin-3(4H)-one (1 .00 g) obtained In Reference Example 8 and 
2-(2-chlorophenyl)ethylamlne (952 mg) according to the same method as that of Reference Example 1 9, the title com- 
pound (974 mg) was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 6 1.20-1.85 (6H, m), 1.44 (9H, s), 2.80-3.25 (6H, m), 3.35-4.45 (2H, m), 4.69 (2H r S), 
6.95-7.40 (5H, m), 7.50-7.65 (2H, m), 9.00-9.40 (1H, br). 

Reference Example 189 

N-{5-[3-(1-acetyl-4-plperidinyl)propanoyl]-2-methoxyphenyl}-2 l 2,2-trifluoroacetamide 



[06B1] 3-(1-Acetyl-4-piperldinyl)propionic acid (10.0 g) was added by portions to thionyl chloride (30 ml) at room 
temperature. After stirring at room temperature for 30 minutes, thionyl chloride was evaporated under reduced pressure 
to give the crude product of 3-(1 -acetyl-4-piperidinyl)proplonyl chloride. Aluminum chloride (20 g) was added by portions 
to a suspension of the crude product and 2,2,2-trif luoro-N-(2-methoxyphenyl)acetamide (1 0.0 g) at room temperature. 
After stirring at room temperature for 1 hour, the reaction mixture was poured Into ice (200 g), extracted with ethyl 
acetate, and washed with brine. The organic layer was dried over anhydrous magnesium sulfate, the solvent was 
evaporated under reduced pressure, the resulting residue was purified by silica gel chromatography (eluting solvent; 
ethyl acetate), and the solvent was evaporated to give the title compound as colorless crystals (8.83 g) having a melting 
point of 77 to 79° C. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .00-1 .30 (3H, m), 1 .50-1 .90 (4H, m), 2.09 (3H, s), 2.53 (1 H, tt, J = 12.8, 2.8Hz), 2.90-3.05 
(3H, m), 3.70-3.90 (1H, m), 4.02 (3H, s), 4.50-4.70 (1H, m), 7.02 (1H, d, J = 8.8Hz), 7.89 (1H, dd, J = 8.8, 2.2Hz), 
8.50-8.65 (1 H, br), 8.95 (1 H, d, J = 2.2Hz). 



[0680] 




O 
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Reference Example 1 90 

3-(1 -Acetyl-4-pipertdinyl)-1 ^3-amlno-4-methoxyphenyl)-1 -propanone 
5 [0682] 



10 




15 

[0663] A suspension of N-{5-[3-(1 -acetyl-4-plperldinyl)propanoyl)-2-methoxyphenyl}-2,2,2-trlof luoroacetamlde (3.00 
g) obtained in Reference Example 189 in saturated potassium carbonate aqueous solution (20 ml), water (10 ml) and 
methanol (30 ml) was stirred at room temperature for 5 hours. Methanol was evaporated under reduced pressure, the 
residue was extracted with ethyl acetate, and washed with brine. The organic layer was dried over anhydrous magne- 
20 slum sulfate and the solvent was evaporated under reduced pressure to give the title compound as colorless crystals 
(1.57 g) having a melting point of 101 to 103°C. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .00-1 .25 (3H, m), 1 .45-1 .85 (4H, m), 2.08 (3H, s), 2.52 (1 H f tt, J = 12.8, 3.0Hz), 2.85-3.1 0 
(3H,m), 3.70-3.90 (1H,m), 3.91 (3H, s), 3.90-4.00 (2H,br), 4.50-4.70 (1H,m), 6.80 (1 H, d, J -8.4Hz), 7.30-7.45 (2H,m). 



25 



elementary analysis 


as C 17 H 2 4N 2 03 




calculation value 


| C f 67.08; 


H, 7.95; 


N, 9.20. 


experimental value 


| C, 66.83; 


H, 7.73; 


N, 9.18. 



30 Reference Example 191 

1 -(3-Amino-4-methoxyp he nyl)-3-(4-piperidiny I) -1 -propanone dihydrochloride 
[0684] 



40 




2HCI 



[0665] A solution of 3-(1 -acetyl-4-piperidinyl)-1 -(3-amino-4-m ethoxy phenyl)- 1 -propanone (500 mg) obtained In Ref- 
45 erence Example 190 in concentrated hydrochloric acid (10 ml) was stirred at 130°C for 6 hours. The solvent was 
evaporated, the residue was filtered, and washed successively with ethanol and diethyl ether. The resulting crystals 
were air-dried to give the title compound as colorless crystals (544 mg) having a melting point of 210°C (dec). 
1 H NMR (300MHz, DMSO-d 6 ) 5 1 .25-1 .45 (2H, m), 1 .50-1 .65 (3H, m), 1 .75-1 .90 (2H, m), 2.70-2.90 (2H, m), 2.97 (2H, 
t, J = 6.9Hz), 3.15-3.25 (2H, m), 3.94 (3H, s), 7.00-9.50 2H, br), 7.20 (1H, d, J = 8.4Hz), 7.80-7.90 (2H, m), 8.75-9.25 
50 <3H, br). 
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Reference Example 192 

8-(3-Chloropropanoyl)-1 ( 2,5,6-tetrahydro-4H-pyrrolo[3,2JHJ]qulnolin-4-one 
[0686] 




[0687] Using I^^.B-tetrahydro^H-pyrroloCS^.I-ijlquinolin-^one (10.0 g) and 3-chloropropanoyl chloride (6.06 ml) 
according to the same method as that of Reference Example 1 , the title compound (1 2.0 g) was obtained as colorless 
crystals having a melting point of 154 to 165°C. 

1 H NMR (300MHz, CDCI 3 ) 6 2.72 (2H, t, J = 7.8Hz), 3.03 (2H, t, J = 7.8Hz), 3.23 (2H, t, J = 8.7Hz), 3.39 (2H, t, J = 
6.9Hz), 3.91 (2H, t, J = 6.9Hz), 4.13 (2H, t, J = 8.7Hz), 7.67 (1H. s), 7.71 (1H, s). 

Reference Example 1 93 

tert-Biityl (±)-2,3-dihydro-1H-inden-1-yl-[5-oxo-5-(4-oxo-1 ,2 p 5 ( 6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolln-8-yl)pentyl] 
carbamate 



[0688] 




[0689] Using 8-(5-chloropentanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-lj]quinolin-4-one (500 mg) obtained in Ref- 
erence Example 1 and (±)-2,3-dihydro-1 H-inden-1-ylamlne (683 mg) according to the same method as that of Refer- 
ence Example 19, the title compound (332 mg) was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .20-2.10 (13H, m), 2.60-3.1 0 (12H, m), 3.10-3.30 (2H, m), 3.60-3.65 (1 H, m), 4.00-4.20 
(2H, m), 7.10-7.30 (3H, m), 7.60-7.80 (3H, m). 
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Reference Example 194 

tert-Butyl 2,3-dihydro-1 H-lnden-2-yl-[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro^H-pyiT0lo[3,2,1-iJ]qulnolln-8-yl)pentyl] 
carbamate 

[0690] 




[0691) Using 8-(5-chloropentanoyl)-1,2,5,64etrahydro-4H-pyrTolo[3,2,1-lj]quinolln^-one (500 mg) obtained in Ref- 
erence Example 1 and 2,3-dihydro-1 H-inden-2-ylamine (683 mg) according to the same method as that of Reference 
Example 1 9, the title compound(461 mg) was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI3) 6 1 .42 (9H, s), 1 .50-1 .75 (2H, m), 1 .80-2.00 (2H, m), 2.72 (2H, t, J = 7.6Hz), 2.80-3.30 (11 H, 
m), 3.50-3.65 (1H, m), 4.00-4.20 (3H, m), 7.05-750 (4H, m), 7.60-7.75 (2H, m). 

Reference Example 1 95 

6-(5-Chloropentanoyl)-3,4-dihydroqulnolln-2(1H)-one 
[0692] 




I 

H 



[0693] Using 3,4-dihydroquinolin-2(1 H)-one (2.94 g) and 5-chloropentanoyl chloride (3.7 g) according to the same 
method as that of Reference Example 1 , the title compound was obtained as colorless crystals (1 .59 g) having a melting 
point of 145 to 146°C. 

1 H NMR (400MHz, CDCI 3 ) 6 1 .84-1 .94 (4H, m), 2.67 (2H, t, J = 6.4Hz), 2.96 (2H, t, J = 6.8Hz), 3.05 (2H, t r J = 7.5Hz), 
3.59 (2H ( t ( J = 6.4Hz), 6.90 (1H, d, J = 8.7Hz), 7.81 (1H, d, J = 8.7Hz), 7.82 (1H, s), 9.28 (1H, s). 
IR (KBr) vcnr 1 : 3273, 1680, 1604, 1361, 1314, 1227, 1145. 

Reference Example 1 96 

tert-Butyl 5-oxo-5-(2-oxo-1 ,2,3,4-tetrahydroquinolin-6-yl)pentyl(2-phenylethyl)carbamate 
[0694] 
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[0695] Using 6-(5-chloropentanoyl)-3,4-dlhydroquinolln-2(1 H)-one (399 mg) obtained in Reference Example 1 95 and 
2-phenylethylamlne (454 mg) according to the same method as that of Reference Example 19, the tile compound (530 
mg) was obtained as a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .44 (9H, s), 1 .51-1 .73 (4H t m), 2.68 (2H, t, J = 7Hz), 2.75-2.86 (2H, m), 2.88-2.98 (2H, 
m), 3.03 (2H, t, J = 7Hz), 3.08-3.24 (2H, m), 3.32-3.42 (2H, m), 6.87 (1H, d, J = 8.4Hz), 7.18-7.30 (5H, m), 7.79 (1H, 
d, J = 6Hz), 7.80 (1 H, s), 9.09 (1 H, br). 

Reference Example 197 

tert-Butyl 2-(2-methoxyphenyl)ethyl[5-oxo-5-(2-oxo-1 ,2,3,4-tetrahydroquinolin-6-yl)pentyl]carbamate 



[0697] Using 6-(5-chloropentanoyl)-3,4-dlhydroqulnolin-2(1 H)-one (399 mg) obtained In Reference Example 1 95 and 
2-(2-methoxyphenyl)ethylamine (567 mg) according to the same method as that of Reference Example 19, the title 
compound (638 mg) was obtained as a pale yellow oil. 

"•H NMR (400MHz, CDCI 3 ) 5 1 .43 (9H,s), 1.51-1.72 (4H, m), 2.68 (2H ( t, J = 8Hz), 2.78-2.88 (2H, m) p 2.89-2.97 (2H, 
m), 3.03 (2H, t, J = 7.3Hz), 3.08-3.28 (2H, m), 3.30-3.42 (2H, m) p 3.82 (3H, s) 6.83 (1H, d, J = 8.4Hz), 6.87-6.90 (2H, 
m), 7.09-7.21 (2H, m), 7.79 (1 H, d, J = 6Hz), 7.80 (1H, s) 9.31 (1H,br). 

Reference Example 198 

tert-Butyl 2-(2-chlorophenyl)ethyl[5-oxo-5-(2-oxo-1,2,3 t 4-tetrahydroquinolin-6-yl)pentyl]carbamate 



[0699] Using 6-(5-chloropentanoyl)-3,4-dihydroquinolin-2(1 H)-one (399 mg) obtained In Reference Example 1 95 and 
2-(2-chlorophenyl)ethylamine (584 mg) according to the same method as that of Reference Example 1 9, the title com- 
pound (682 mg) was obtained as a pale yellow oil. 

1H NMR (400MHz, CDCI 3 ) 5 1 .41 (9H, s), 1 .51-1 .73 (4H, m), 2.6B (2H, t, J = 7.3Hz), 2.91-3.01 (4H, m), 3.03 (2H, t, J 
= 7.3Hz), 3.12-3.25 (2H, m), 3.41 (2H, t, J = 7.3Hz), 6.87 (1H, d, J = 8.4Hz), 7.17-7.20 (3H, m), 7.33 (1H, d, J = 7Hz), 
7.80 (1H,d, J = 6Hz), 7.81 (1H, s) 9.01 (1H, br). 



[0696] 




[0698] 
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Reference Example 1 99 



6-(S-Bromohexanoyl)-3,4-dIhydroqulnoiln-2(1H)-one 



[0700] 



O 




1ST 
H 



Br 



[0701] Using 3,4-dihydroqulno!ln-2(1 H)-one (2.94 g) and 6-bromohexanoyl chloride (5.1 g) according to the same 
method as that of Reference Example 1 , the title compound was obtained as colorless crystals (1 .62 g) having a melting 
point of 116 to 11 7°C. 

1 H NMR (400MHz, CDCI3) S 1 .50-1 .57 (2H, m), 1 .73-1 .79 (2H, m). 1 .88-1 .96 (2H, m), 2.69 (2H, t, J = 6.4Hz), 2.95 (2H, 
t, J = 7.5Hz), 3.05 (2H, t, J = 7.5Hz), 3.43 (2H, t, J = 6.4Hz), 6.92 (1H, d, J = 8.7Hz), 7.80 (1H, d, J = 8.7Hz), 7.85 (1H, 
s), 9.51 (1H.S). 

IR (KBr) vcm -1 : 3192, 3055, 1679, 1593, 1367, 1321, 1254. 
Reference Example 200 

tert-Butyl 2-(2-methoxyphenyl)ethyl[5-(1-methyl-2-oxo-1 ,2,3,4-tertahydroquinolin-6-yl)-5-oxopentyl]carbamate 



[0703] Using 6-(5-chloropentanoyl)-1-methyl-3,4-dlhydroquinolin-2(1H)-one (224 mg) obtained in Reference Exam- 
pie 154 and 2-(2-methoxyphenyl)ethylamine (266 mg) according to the same method as that of Reference Example 
1 9, the title compound (230 mg) was obtained as a pale yellow oii. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .43 (9H, 3), 1 .51-1 .76 (4H, m), 2.68 (2H, t, J = 7Hz), 2.77-2.88 (2H, m), 2.96 (4H, t, J = 
7Hz), 3.12-3.24 (2H, m), 3.32-3.37 (2H, m), 3.38 (3H, s), 3.82 (3H, s), 6.83-6.89 (2H, m), 7.01 (1H f d, J = 8.5Hz), 
7.06-7.21 (2H, m), 7.78 (1 H, s) 7.87 (1 H, d, J = 8Hz). 



[0702] 
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Reference Example 201 
tert-Butyl2-(2-chloK>phenyl)ethyl[5-(1-me^ 

[0704] 




[07051 Using e-fS-chloropentanoyD-l-methyl-S^-dlhydroqulnolln^dHJ-one (224 mg) obtained I in Reference Exam- 
ple li and 2 (2-chlorophenyl)ethylamlne (274 mg) according to the same method as that of Reference Example 19, 
the title compound (244 mg) was obtained as a pale yellow oil. QO , etJ m , , < *, » ?a c?h 

1H NMR (400MHz, CDC® 6 1 .41 (9H, s), 1 .51-1 .76 (4H, m), 2.68 (2H t J = 7Hz) ^2.92-2*8 (6H n£ 3.1M.24 (2H 
m), 3.39 (3H, s), 3.41 (2H, t, J = 7Hz), 7.02 (1H, d, J = 8.5Hz), 7.14-7.28 (3H. m), 7.33 (1 H, d, J = 7Hz), 7.78 (1 H, s,), 
7.87 (1H,d,J = 8Hz). 

Reference Example 202 

(±)-5-[[2-(2-Chlorophenyl)ethyl](methyl)amlno]hexanolcacld 



[0706] 



Me CI 



107071 4 75g (30 mmol) of Ethyl 5-oxohexanoate was placed Into a 300ml four-neck flask, and 1 00ml of THF was 
added theret?to dlssoJthem. At room temperature, 5.1g (30 mmol) of N-methyl-2.(2-chlorophenyl)ethylam ne was 
added, andfurther 8.3g (39 mmol) of NaBH(OAc) 3 was added. Afterstirring overnight at room temperature, the react™ 
mixture was concentrated, and each 50m. of 6% sodium bicarbonate was added to the residue to neutralize The 
liberatedollwas extracted with ethylacetate(50mlx2),drledoverMgSO 4 .andconcentratedtog W e5-ethyl(±)-[[2-(2-chlo- 
rophenyl)ethyl](methyl)amino]hexanoate as a pale yellow oil (6.38 g). 

1 H NMR (400MHz. CDCI 3 ) 5 0.94 (3H. d, J = 6.6Hz), 1.19-1.28 (1H. m), 1.25 (3H, t. J = 7.0Hz) 144-1 .52 (1H m . 
1 56-1 64 (2H, m), 2.25 (2H, t, J = 73Hz), 2.29 (3H, s), 2.51 -2.69 (3H, m), 2.84-2.89 (2H, m), 4.12 (2H, q, J = 7.0Hz), 

nVKJ vcm- l^loi, U7 6 ; 1053, 752. 6.2g (20 mmoi) of 5-ethyi (^^-c.iorophenyOethyi] 

mSamlnolhexanoate was placed into a 100mi eggplant-type flask, and EtOH (10 ml) was added to dissolve them. 
K7m temperature, 1 .35g (24 mmol) of KOH dissolved in 1 0mi of water was added. Afterstirring at room tempore 
for™ hours' EtOH was evaporated. 4ml (24 mmoi) of 6N hydrochloric add was added to the residue o neu rahze, 
concentrated to dryness, and 20ml of EtOH was added to the residue to dissolve it. The Insolubles were filtered off, 
and the filtrated was concentrated to dryness to give the title compound as a pals .yellow oH (6.1 6 g). 
1 H NMR (400MHz CDCU)61.21 (3H. d, J = 6.6Hz). 1 .41 -1.51 (1H, m), 1 .65-1 .74 (2H,m), 1 .99-2.01 (1H ^J' 2 ' 24 " 2 ; 41 
(2H m" 8 Jei(3H 2.92-3.04 (3H, m), 3.20 (2H, t, J = 8.3Hz). 7.1 6-7.23 (2H, m), 7.32-7.36 (2H, m). 9.35 (1 H, br). 
IR(neat)vcm" 1 :3418, 171B, 1630, 1476, 1398, 1053,757. 
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Reference Example 203 



S-tS^htoropentanoyi^N-methyl^.SKJIhydro-l-benzofuran-T-sulfonarnide 



5 



[0708] 



15 



10 




CI 



[0709] Using 5-(5-chloropentanoyl)-2,3-dihydro-1 -benzofuran-7-sulfonyl chloride (5.06 g) obtained In Reference Ex- 
ample 69 and a 40% mehtylamine-methanol solution (2.6 g) according to the same method as that of Reference Ex- 
ample 66, the title compound was obtained as colorless crystals (4.82 g) having a melting point of 120 to 121°C. 
20 1h NMR (400MHz. CDCI 3 ) 5 1 .85-1 .92 (4H, m), 2.66 (3H, d, J = 5.4Hz), 2.98-3.01 (2H, m), 3.35 (2H, t, J = 8.8Hz), 
3.57-3.60 (2H, m), 4.78 (1H, q, J = 5.4Hz), 4.88 (2H, t, J = 8.8Hz), 8.06 (1 H, s), 8.22 (1H, s). 
IR (KBr)vcrrr 1 : 3326, 1664, 1603, 1586, 1480, 1383, 1357, 1328, 1266, 1161, 1115,868, 579. 

Reference Example 204 

25 

5-(5-Chloropentanoyl)-N,N-dimethyl-2,3-dihydro-1-benzofuran-7-sulfonamlde 



to [071 1 ] Using 5-(5-chloropentanoyl)-2,3-duhydro-1 -benzof uran-7-sulfonyl chloride (5.06 g) obtained in Reference Ex- 
ample 69 and dimethylamlne (3 ml) according to the same method as that of Reference Example 66, the title compound 
was obtained as colorless crystals (4.93 g) having a melting point of 11 3 to 114 C C. 

1 H NMR (400MHz, CDCI 3 ) 8 1 .84-1 .93<4H, m), 2.84 (6H, s), 2.96-3.00 (2H, m), 3.33 (2H, t, J = 8.8Hz), 3.57-3.60 (2H, 
m), 4.83 (2H, q, J = 5.4Hz), 8.03 (1 H, s), 8.18 (1H, s). 
45 |R (KBr)vcm-i: 1681, 1603, 1479, 1462, 1422, 1340, 1264, 1154, 1119, 956, 710,583. 



[0710] 



30 



35 




50 



55 
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Reference Example 205 

5-Chloro-1 -(2,3-dlhydro-2,2-dlmethyl-1 -benzofuran-5-yl)pentane-1 -one 
5 [0712] 



10 




is [0713J Using 2,2-dimethyl-2,3-dihydro-1-benzofuran (3.0 g) and 5-chlorovaleryl chloride (3.4 g) according to the 
same method as that of Reference Examplel , the title compound was obtained as a fine yellow oil (3.6 g). 
1 H NMR (400MHz, CDCI 3 ) 8 1.50 (6H, s), 1.83-1.92 (4H, m), 2.91-2.95 (2H, m),3.04 (2H, s) r 3.56-3.59 (2H. m), 6.74 
(1H, d, J = 8.6Hz), 7.79 (1H, d, J = 8.6Hz), 7.81 (1H,s). IR (neat) vcrrr 1 : 1 674, 1607, 1490, 1441, 1372, 1245, 1225, 
1094, 868 

20 

Reference Example 206 

5-Chloro-1 -(3,4-dihydro-2H-chromen-6-yl)pentane-1 -one 
25 [0714] 



30 




35 [0715] Using chroman (5.40 g) and 5-chlorovaleryl chloride (6.82 g) according to the same method as that of Ref- 
erence Example 1 , the title compound was obtained as a fine yellow oil (7.9 g). 

1 H NMR (400MHz, CDCI 3 ) 8 1 .83-1 .91 (4H, m), 2.00-2.06 (2H, m), 2.83 (2H, t, J = 6.6Hz), 2.91-2.96 (2H, m,) 3.5B (2H, 
t, J = 6.6Hz), 4.24 (2H, t, J = 5.2Hz), 6.81 (1 H, d, J = 8.8Hz), 7.70 (1 H, s), 7.71 (1 H, d, J = 8.8Hz). 
IR (neat) vcnr 1 : 1675, 1606, 1577, 1499, 1317, 1247, 1162, 1133, 1118, 1060, 1005, 821. 

40 

Reference Example 207 

6-(5-Chloropentanoyl)chroman-B-sulfonyl chloride 
45 [0716] 



50 




[0717] Using 5-chloro-1 -(3,4-dihydro-2H-chromen-6-yl)pentan-1-one (5.1 g) obtained in Reference Example 206 ac- 
cording to the same method as that of Reference Example 65, the title compound was obtained as a colorless oil (3.57 
9). 

1 H NMR (400MHz, CDCi 3 ) 8 1 .85-1 .94 (4H, m), 2.14-2.19 (2H, m), 2.93-3.00 (4H, m), 3.59 (2H, t, J = 5.9Hz), 4.54 (2H, 
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t. J = 5.6Hz), 8.03 (1H, s), 8.33 (1H. s). 

IR (neat) vcnr 1 : 1686, 1600, 1567, 1485, 1371, 1278, 1258, 1172, 1132, 1002, 579, 557. 

Reference Example 208 

6-(5-Chloropentanoyl)-8-chromansuIfonamide 

[0718] 



15 




[0719] Using 6-(5-chloropentanoyl)-8-chromansulfonyl chloride (3.5 g) obtained In Reference Example 207 accord- 
ing to the same method as that of Reference Example 66, the title compound was obtained as colorless crystals (2.9 
g) having a melting point of 168 to 169°C. 

1 H NMR (400MHz, CDCI 3 ) 8 1 .67-1 .80 (4H, m), 1 .97 (2H, t, J = 5.3Hz), 2.86 (2H, t, J = 6.1 Hz), 3.00 (2H, t, J = 6.6Hz), 
3.67 (2H, t, J = 6.1Hz), 4.36 (2H, t, J = 5.3Hz), 7.15 (2H, s), 7.94 (1H, d, J = 1 .8Hz), 8.10 (1 H, d, J = 1 .8Hz). 
IR (KBr) vcnr 1 : 3376, 3272, 1695, 1599, 1482, 1459, 1419, 1309, 1244, 1137, 906, 744. 

Reference Example 209 

tert-Butyl 5-(2,3-dihydro-2,2-dlmethyl-1-benzofuran-5-yl)-5-oxopentyl[2-(2-chlorophenyl)ethyl]carbamat^ 
[0720] 



35 



40 




[0721] Using 5<hloro-1-(2,3-dyhydro-2,2-dimethyl-1 -benzofuran-5-yl)pentan-1 -one (543 mg) obtained in Reference 
Example 205 and 2-(2-chlorophenyl)ethylamine (778 mg) according to the same method as that of Reference Example 
45 19, the title compound was obtained as a fine yellow oil (61 2 mg). 

1H NMR (400MHz, CDCI 3 ) 5 1 .41 (9H, s), 1 .49 (6H, s), 1 .51-1 .72 (4H t m), 2.85-3.00 (4H, m), 3.03 (2H, s), 3.07-3.25 
(2H, m), 3.41 (2H, t, J = 7.3Hz), 6.73 (1H, d, J = 9.1Hz), 7.12-7.34 (4H, m), 7.80 (2H, br.s). 
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Reference Example 210 



tert-Butyl 5-(3,4-dlhydro-2H-chromen-6-yl)-5-oxopentyl[2-(2^ 



[0722] 




[0723] Using 5-chloro-1 -(3,4-dlhydro-2H-chromen-6-yl)pentan-1 -one (505 mg) obtained in Reference Example 206 
and 2-(2-chlorophenyl)ehtylamlne (778 mg) according to the same method as that of Reference Example 19, the title 
compound was obtained as a fine yellow oil (793 mg). 

1 H NMR (400MHz, CDCI 3 ) 5 1 .41 (9H, s), 1 .51-1 .73 (4H, m), 2.01 (2H, t, J = 6Hz), 2.82 <2H, t, J = 6Hz), 2.85-3.01 (4H, 
m), 3.07-3.23 (2H, m), 3.41 (2H, t, J = 7Hz), 4.23 (2H, q, J = 5.3Hz), 6.80 (1H, d, J = 9.1Hz), 7.12-7.34 (4H, m), 7.70 
(2H, br.s). 

Reference Example 211 

tert-Butyl 5-{7-[(methylamlno)sulfonyl]-2 t 3-dlhydro-1-benzofuran-5-yl}-5-oxopentyl[2-(2-methoxyphenyl)ethyl] 
carbamate 



[0725] Using 5-(5-chloropentanoyl)-N-methyl-2 f 3-dihydro-1-benzofuran-7-sulfonamide (664 mg) obtained in Refer- 
ence Example 203 and 2-(2-methoxyphenyl)ethylamine (762 mg) according to the same method as that of Reference 
Example 1 9, the title compound was obtained as a colorless oil (B64 mg). 

1 H NMR (400MHz, CDCI 3 ) 5 1 .43 (9H, s), 1.50-1.73 (4H, m), 2.65 (3H, d, J = 5.4Hz), 2.82 (2H, br.s), 2.95 (2H, br.s), 

3.08- 3.23 (2H, m), 3.31-3.37 (4H, m), 3.83 (3H, s), 4.81 (1 H, q, J = 5.4Hz), 4.86 (2H, t, J = 8.8Hz), 6.83-6.89 (2H, m), 

7.09- 7.21 (2H, m), 8.04 (1H, d, J = 1 .5Hz), 8.22 (1H, d, J = 1 .5Hz). 



[0724] 
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Reference Example 212 

tert-Butyl 5-{7-l(memylamino)sulfonyl]-2,3-d]hydro^^ 
carbamate 

[0726] 




[0727] Using 5-(5-chloropentanoyl)-N-methyl-2,3-dlhydro-1-benzofurBn-7-sulfonamlde (664 mg) obtained In Refer- 
ence Example 203 and 2-(2-chlorophenyl)ethylamine (778 mg) according to the same method as that of Reference 
Example 1 9, the title compound was obtained as colorless crystals (890 mg) having a melting point of 87 to 88°C. 
1 H NMR (400MHz, CDCI3) 6 1.41 (9H, s), 1.50-1.73 (4H, m), 2.66 (3H P d, J = 5.4Hz), 2.95 (4H, br.s), 3.08-3.27 (2H, 
m), 3.34 (2H r t, J = 8.8Hz), 3.41 (2H, t, J = 7.5Hz), 4.78 (1 H, q, J = 5.4Hz), 4.87 (2H, t, J = 8.8Hz), 7.13-7.29 (3H, m), 
7.33 (1H, d, J = 6.6Hz) r 8.04 (1H, d, J = 1 .2Hz), 8.22 (1H, d, J = 1.2Hz). 

Reference Example 213 

tert-Butyl 5-{7-[(dlmethylamlno)sulfonyl]-2,3-dlhy 
carbamate 

[0728] 




[0729] Using 5-(5-chloropentanoyl)-N,N-dimethyl-2,3-dihydro-1-benzofuran-7-sulfonamide (692 mg) obtained In 
Reference Example 204 and 2-(2-methoxyphenyl)ethyl amine (762 mg) according to the same method as that of Ref- 
erence Example 19, the title compound was obtained as a colorless oil (875 mg). 

1 H NMR (400MHz, CDCI 3 ) 6 1 .43 (9H, s), 1 .50-1 .73 (4H, m), 2.79-2.87 (2H, m), 2.83(6H, s), 2.94 (2H, br.s), 3.08^3.23 
(2H, m), 3.29-3.51 (4H, m), 3.83 (3H, s), 4.82 (2H, t, J = 8.8Hz), 6.83-6.88 (2H, m), 7.09-7.21 (2H, m), 8.01 (1H, d, J 
= 1.5Hz), 8.17 (1H, d, J = 1 .5Hz). 
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Reference Example 214 

tert-Butyl 2-(2-chlorophenyl)ethyl(5-{7-[(dimethy^ 
carbamate 



[0730] 




[0731] Using 5-(5-chloropentanoyl)-N,N-dime^^ (692 mg) obtained in 

Reference Example 204 and 2-(2-chlorophenyl)ethylamine (778 mg) according to the same method as that of Refer- 
ence Example 1 9, the title compound was obtained as colorless crystals (960 mg) having a melting point of 86 to 87°C 
1 H NMR (400MHz, CDCI 3 ) S 1 .41 (9H, s), 1.50-1 .73 (4H, m) r 2.84 (6H, s), 2.95 (4H, br.s), 3.08-3.25 (2H, m), 3.32 (2H 
t, J = 8.8Hz), 3.41 (2H,t, J = 7.5Hz), 4.82 (2H, t, J = 8.8Hz), 7.13-7.29 (3H,m), 7.33(1 H, d, J -6.6Hz), 8.01 (1H d J 
= 1.4Hz), 8.17 (1H, d, J = 1.4Hz). 

Reference Example 215 

tert-Butyl 5-[8-(amlnosulfonyl)-3,4-dlhydro-2H-ch^^ 
[0732] 




[0733] Using 6-(5-chloropentanoyl)-8-chromansulfonamide (664 mg) obtained in Reference Example 208 and 
2-(2-methoxyphenyl)ethylamine (762 mg) according to the same method as that of Reference Example 19, the title 
compound was obtained as a colorless oil (650 mg). 

1 H NMR (400MHz, CDCI 3 ) 6 1.40 (9H, s), 1.51-1.70 (4H, m), 2.11 (2H, br.s), 2.79-2.89 (6H, m), 3.07-3.23 (2H m) 
3.33 (2H, t, J = 7.1 Hz), 3.82 (3H, s), 4.47 (2H, t, J = 5.1 Hz), 5.29 (2H, s), 6.83-6.88 (2H, m), 7.06-7.20 (2H, m), 7.89 
(1H,s),8.27(1H,s). 
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Reference Example 216 

tert-Butyl 5-[8-<amlnosulfonyO-3,4-dlhydro 

[0734] 




[0735] Using 6-(5-chloropentanoyl)-8-chromansulfonamlde (664 mg) obtained In Reference Example 208 and 
2-(2-chloropheny1)ethylamine (778 mg) according to the same method as that of Reference Example 1 9, the title com- 
pound was obtained as a colorless oil (677 mg). 

1 H NMR (400MHz, CDCI 3 ) 5 1.38 (9H ( s), 1.51-1.71 (4H, m), 2.12 (2H, br.s), 2.89-2.93 (6H, m), 3.11-3.21 (2H, m), 
3.39 (2H, br.s), 4.47 (2H, t, J = 5.1Hz), 5.23 (2H, s), 7.13-7.34 (4H, m), 7.90 (1H, s), 8.27 (1H, s). 

Reference Example 217 

5-(5-Chloropentanoyl)-1-methyl-1 ,3-dihydro-2H-benzimidazol-2-oneand 6-(5-chloropentanoyl)-1-methyl-1 ,3-dihydro- 
2H-benzlmldazol-2-one 

[0736] 




[0737] Using 1-methyl-1 ,3-dihydro-2H-benzimldazol-2-one (4.45 g) and 5-chlorovaleryl chloride (5.58 g) according 
to the same method as that of Reference Example 1 , a mixture of the title compound (1 .5:1) was obtained as colorless 
crystals (5.5 g). 

1 H NMR (400MHz, DMSO-d 6 ) 5 1.67-1.81 (4H, m), 2.99-3.05 (2H, m), 3.30 (3HX3/5, s), 3.32 (3Hx2/5 t s), 3.61-3.69 
(2H, m,), 7.03 (1HX2/5, d, J = 8.3Hz), 7.14 (1HX3/5, d, J = 8.3Hz), 7.49 (1HX3/5, d, J = 1 .5Hz), 7.64 (1HX2/5, d, J 
= 1 .5Hz), 7.69 (1 HX2/5, dd, J = 8.3, 1 .5Hz), 7.73 (1 H X3/5, dd, J = 8.8, 1 .5Hz), 11 .09 (1 Hx3/5, s), 1 1 .23 (1 HX2/5. s). 
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Reference Example 218 

tert-Butyl 2-(2-chlorophenyl)ethyl[5-(1-methyl-2-oxo-2,3-dihydro-1H-benzlmld (A) 

and tort-butyl 2-(2-chlorophenyl)ethyl[5-(3-methy^^ 

(B) 

[0738] 




[0739] Using a mixture of 5-(5-chloropentanoyl)-1-methyl-1,3-dihydro-2H-benzimidazol-2-one and 6-(5-chloropen- 
tanoyl)-1 -methyl-1 ,3-dihydro-2H-benzimidazol-2-one (1 .60 g) obtained In Reference Example 21 7 and 2-(2-chloroph- 
enyl)ehtylamine (2.33 g) according to the same method as that of Reference Example 19, the title compound was 
obtained as colorless crystals (1 -methyl compound (A):1 .0 g) having a melting point of 121 to 1 22°C and a fine yellow 
oil (3-methyl compound (B):646 mg). 

1H NMR (1-methyl compound (A);400MHz, CDCI 3 ) 5 1.41 (9H, s), 1.52-1.76 {4H, m), 2.97 (4H, br.s), 3.14-3.25 (2H, 
m), 3.42 (2H, t P J = 7.0Hz), 3.45 (3H, s), 6.98 (1 H, d, J = 7.8Hz), 7.1 6-7.33 (4H, m), 7.75 (1 H. s), 7.77 (1 H, d, J = 7.8Hz), 
10.76-10.84 (1H, m). 

*H NMR (3-methyl compound (B);400MHz, CDCl 3 )5 1 .41 (9H f s), 1.52-1.76 (4H, m), 2.95-3.01 (4H, m), 3.15-3.25 (2H, 
m), 3.42 (2H, t, J = 7.3Hz), 3.48 (3H, s), 7.15 (1 H, d, J = 8.0Hz), 7.1 6-7.34 (4H, m), 7.65 (1 H, s), 7.76 (1 H, d, J = 8.0Hz), 
10.65 (IH.br.s). 

Reference Example 219 

tert-Butyl 2-(2-chloro-4-hydroxyphenyl)ethyl[5-(1 -methyl-2-oxo-2,3-dihydro-1 H-benzimldazol-5-yl)-5-oxopentyl] 
carbamate (A) and tert-butyl 2-(2-chtoro-4-hydroxyphenyl)ethyl[5-(3-methyl-2-oxo-2,3-dlhydro-1 H-benzlmldazol-5-yl)- 
5-oxopentyl]carbamate (B) 

[0740] 




[0741] Using a mixture of 5-(5-chloropentanoyl)-1 -methyl-1 ,3-dihydro-2H-benzimidazol-2-one and 6-(5-chloropen- 
tanoyl)-1 -methyl-1 ,3-dihydro-2H-benzlmldazol-2-one (1.60 g) obtained In Reference Example 217 and 4-(2-amlnoe- 
thyl)-3-chlorophenol hydrobromide (3.3 g) according to the same method as that of Reference Example 82, the title 
compound was obtained as a fine yellow oil (1-methyl compound (A):428 mg) and colorless crystals (3-methyl com- 
pound (B) :290 mg) having a melting point of 157 to 158°C. 

1H NMR (1-methyl compound (A); 400MHz, CDCI 3 ) 5 1.41 (9H, s), 1.51 (2H, br.s), 1.62-1.72 (2H, m), 2.84-2.91 (4H, 
m), 3.03-3.12 (2H, m), 3.36 (2H, t, J = 7.1Hz), 3.45 (3H, s), 6.72 (1H, d, J = 8.3Hz), 6.92 (IH.br.s), 6.97 (1H, d, J = 
7.6Hz), 7.01 (1H, d, J = 8.3Hz), 7.67 (1H, br.s), 7.72 (1H, br.s), 7.77 (1H, d, J = 7.6Hz), 10.08-10.23 (1H, m). 
1 H NMR (3-methyl compound (B); 400MHz, CDCI 3 ) 8 1 .29 (9H, s), 1 .45-1 .58 (4H, m), 2.74 (2H, t, J = 7.3Hz), 3.00 (2H, 
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t, J = 6.6Hz), 3.05-3.17 (2H, m), 3.27 (2H, br.s), 3.32 (3H, s), 6.65 (1H, dd. J = 8.3, 2.4Hz), 6.77 (1H. d, J = 2.4Hz). 
7.04 (2H, br.d, J = 8.0Hz), 7.64 (1H, br.s), 7.69 (1H, d, J = 8.0Hz), 9.66 (1H, s), 11.22 (1H, s). 

Reference Example 220 

tert-Butyl 2-(2-chloro-4-hydroxyphenyl)ethyIT5-(1 ,3-dimethyl-2-oxo-2,3-dihydro-1 H-benzimldazol-5-yl)-5-oxopentyl] 
carbamate 

[0742J 




[0743] Using 5-(5-chloropentanoyl)-1 ,3-dimethyl-1 ,3-dihydro-2H-benzlmldazol-2-one (562 mg) obtained In Refer- 
ence Example 10 and 4-(2-aminoethyl)-3-chlorophenol hydrobromlde (1 .1g) according to the same method as that of 
Reference Example 82, the title compound was obtained as a fine yellow oil (272 mg). 

1 H NMR (400MHz, CDCI 3 ) 8 1 .40 (9H, s), 1 .60 (2H, br.s), 1 .68-1 .74 (2H, m), 2.85 (2H, m), 3.00 (2H, t, J = 7.3Hz), 3.18 
(2H, t, J = 7.3Hz), 3.36 (2H, br.s), 3.46 (6H, s), 6.70 (1 H, d, J = 8.0Hz), 6.90 (1H,br.s), 6.95-7.24 (3H, m), 7.62 (1 H, d, 
J = 1 .7Hz), 7.78 (1 H, dd, J = 8.0, 1 .7Hz). 

Reference Example 221 

1 -Methyl-5,6-dihydro-1 H,4H-[1 ,2,5]thladiazolo[4,3,2-IJ]quinoiine 2,2-dioxlde 
[0744] 




[0745] Using 5,6-dihydro-1 H,4H-[1 ,2,5]thiadiazolo[4,3,2-IJ]qulnoline 2,2-oxide according to the same method as that 
of Reference Example 132, the title compound was obtained as brown crystals having a metting point of 1 03 to 1 04° C. 
1 H NMR (200MHz, CDCI 3 ) 5 2.17 (2H, quintet, J = 6.2 Hz), 2.77 (2H, t, J = 6.4 Hz), 3.25 (3H, s), 3.69 (2H, t, J = 5.6 
Hz), 6.56 (1 H, d, J = 7.8 Hz), 6.74 (1 H, d, J = 6.8 Hz), 6.88 (1 H, t, J = 7.6 Hz). 
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Reference Example 222 

5-Chloro-1 -(1 -methyl-2,2-dloxlde-5,6-dlhydro-1 H,4H-[1 ,2,5]thladlazolo[4,3,2-IJ]qulnolln-8-yl)-1 -pentanone 
[0746] 




[0747] Using 1 -methyl-5,6-dihydro-1 H,4H-[1 ,2,5]thiadiazolo[4,3,2-IJ]qulnoline 2,2-dioxide and 5-chlorovaleryl chlo- 
ride according to the same method as that of Reference Example 1 , the title compound was obtained as pale red 
crystals having a melting point of 99 to 100°C. 

1 H NMR (200MHz, CDCI 3 ) 8 1 .89 (4H, t, J = 2.8 Hz), 2.21 (2H, quintet, J = 5.6 Hz), 2.83 (2H, t, J = 6.2 Hz), 2.96 (2H, 
t, J = 6.8 Hz), 3.21 (3H, s), 3.58 (2H, t, J = 6.8 Hz), 3.77 (2H, t, J = 5.6 Hz), 7.24 (1 H, S), 7.44 (1 H, s). 

Reference Example 223 

tert-Butyl 2-(2-chlorophenyl)ethyl[5-(1-methyi-2,2-dioxide-5,6-dihydro-1 H,4H-[1 ,2,5]thiadiazolo[4,3,2-ij]quinoline- 
8-yl)-5-oxopentyl]carbamate 

[0746] 




[0749] Using 5-chloro-1-(1-methyh2,2-dioxide-5,6-dihydro-1H,4H-[1 ,2,5]thiadiazolo[4,3,2-IJ]quinolin-8-yl)-1 -pen- 
tanone obtained in Reference Example 222 and 2-(2-chlorophenyl)ethylamine according to the same method as that 
of Reference Example 1 9, the title compound was obtained as a pale yellow oil. 

1 H NMR (200MHz, CDCI 3 ) 5 1 .42 (9H, br), 1.53-1.71 (4H, m), 2.19 (2H, quintet, J = 5.6 Hz), 2.81 (2H, t, J = 6.2 Hz), 
2.94 (4H, m), 3.22 (2H, m), 3.31 (3H, s) ( 3.41 (2H, t, J = 6.8 Hz), 3.75 (2H, t, J = 5.6 Hz), 7.1 5-7.35 (5H, m), 7.44 (1 H, s). 
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Reference Example 224 

5-Chloro-1 -(2 ( 2-dloxlde-5,6-dlhydro-1 H,4H-[1 ^.SlthiadlazoloK^^-IJlqulnolln-e-yO-l-pentanone 
5 [0750] 



10 




15 

[0751 ] Using 5,6-dihydro-1 H,4H-[1 ,2,5]thiadiazolo[4,3,2-IJ]qulnoline 2,2-dioxlde and 5-chlorovaleryl chloride accord- 
ing to the same method as that of Reference Example 1 , the title compound was obtained as pale red crystals having 
a melting point of 1 1 8 to 1 1 9°C. 

1 H NMR (200MHz, DMSO-d 6 ) 5 1 .74 (4H, m), 2.06 (2H, t, J = 6.0 Hz), 2.77 (2H, t, J = 5.8 Hz), 2.99 (2H, t, J = 7.0 Hz), 
20 3.65 (4H, m), 7.24 (1H, s), 7.53 (1H ( s), 11.58 (1H, s). 

Reference Example 225 

S^-Dihydro-IH^J.S-benzothiadiazine 2,2-dioxlde 

25 

[0752] 




35 

[0753] Using 2-aminobenzylam In e according to the same method as that of Reference Example 126, the title com- 
pound was obtained as pale yellow crystals having a melting point of 178 to 1 80°C. 

1 H NMR (200MHz, DMSO-d 6 ) 5 4.40 (2H ( d, J = 7.8 Hz), 6.71 (1H, d, J = 7.0 Hz), 6.92 (1H, t, J = 7.2 Hz), 7.11-7.32 
(3H, m), 10.16 (1H,s). 

40 

Reference Example 226 

5-Chloro-1 -(2,2-dioxide-3,4-dihydro-1 H-2,1 ,3-benzothiadiazin-6-yl)-1 -pentanone 
« [0754] 



50 




55 [0755] Using 3,4-dihydro-1 H-2,1 ,3-benzothiadiazine 2,2-dioxide obtained in Reference Example 225 and 5-chlorov- 
aleryl chloride according to the same method as that of Reference Example 1 , the title compound was obtained as 
colorless crystals having a melting point of 11 6 to 117°C. 

1H NMR (200MHz, DMSO-d 6 ) 5 1 .74 (4H, m), 2.98 (2H, t, J = 6.6 Hz), 3.66 (2H, t, J = 6.2 Hz), 4.48 (2H, d, J = 7.6 Hz), 
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6.7B (1H, d, J = 8.8 Hz), 7.17 (1H. m), 7.51 (1H, t, J = 8.0 Hz), 7.83 (1H, s), 10.81 (1H, s). 
Reference Example 227 

1 ,3-Dlmethyl-3,4-dihydro-1 H-2 ( 1 ,3-benzothiadiazine 2,2-dioxide 
[0756] 



O f 
Me 

[0757] Using 3,4-dihydro-1H-2,1,3-benzothiadiazine 2,2-dioxide obtained in Reference Example 225 according to 
the same method as that of Reference Example 127, the title compound was obtained as colorless crystals having a 

melting point of 59 to 60°C ^ fMI 

1 H NMR (200MHz, CDCI 3 ) 52.77 (3H, S), 3.34 (3H f S), 4.62 (2H, S), 6.90 (1H, d, J = 7.6 Hz), 7.04 (2H, m), 7.30 (1H, 

d, J = 9.4 Hz). 
Reference Example 228 

5-Chloro-1-(1,3-dimethyl-2,2-dioxide-3,4-dihydro-1H-2,1 l 3-benzothiadiazin-6-yl)-1-pentanone 
[0758] 




[0759] Using 1 ,3-dinethyl-3,4-dihydro-1 H-2,1 ,3-benzothiadiazine 2,2-dioxide obtained in Reference Example 227 
and 5-chlorovaleryl chloride according to the same method as that of Reference Example 1 , the title compound was 
obtained as colorless crystals having a melting point of 78 to 79°C. 

1H NMR (200MHz, DMSO-d 6 ) S 1 .75 (4H, m), 2.67 (3H r S), 3.03 (2H, t, J = 5.4 Hz), 3.32 (3H, s), 3.69 (2H ( t, J = 5.4 
Hz), 4.74 (2H, s), 7.15 (1H, d, J = 8.8 Hz), 7.84 (1H, s), 7.95 <1H, d, J = 8.8 Hz). 

Reference Example 229 

2-Methyl-1 ,3-dioxo-5-isoindollnecarboxylic acid 

[0760] 




[0761] An aqueous methyl amine solution (50 ml) was added to a solution of trimellitic anhydride (30 g) In tetrahy- 
drofuran (100 ml).' After stirred at room temperature for 15 hours, the solvent was evaporated by heating under a 
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normal pressure. 1N hydrochloric acid was added to the residue to adjust to pH 1 , the precipitates were filtered, and 
washed successively with water, ethanol and diethyl ether. Further air-drying afforded the title compound as colorless 
crystals (11 .6 g) having a melting point of 226 to 232°C. 

1 H NMR (200MHz, DMSO-cy 5 3.06 (3H, s), 7.97 (1H, d, J = 7.6 Hz), 8.19 (1H, s), 8.33 (1H, dd, J = 7.7, 1.6 Hz), 
5 8.00-10.00 (1H, br). 

Reference Example 230 

2-Methyl-1 t 3-dioxo-5-isoindolfnecarbonyl chloride 

10 

[0762] 



15 




o 



20 

[0763] Oxalyl chloride (5.86 ml) was added by portions to a solution of 2-methyl-1 ,3-dloxo-5-isoindolinecarboxylic 
acid (9.2 g) obtained in Reference Example 229 and dimethytformamlde (catalytic amount) in tetrahydrofuran (1 00 ml) 
at room temperature. After stirred at room temperature for 1 hour, the solvent was evaporated under reduced pressure. 
The resulting residue was filtered, washed with diethyl ether and dried under reduced pressure to give the title com- 
25 pound as a white solid. 

1 H NMR (200MHz, DMSO-d 6 ) 5 3.06 (3H, s), 7.97 (1H, d, J = 7.6 Hz), 8.19 (1H, s), 8.33 (1H, dd, J = 7.9, 1.0 Hz). 

Reference Example 231 

30 5-(5-Chloropentanoyl)-2-methyl-1 H-isoindole-1 ,3(2H)-dione 

[0764] 



35 




[0765] Synthesis of the present compound was carried out according to the method of Y. Tamaru et al. (Tetrahedron 
Lett. 1 985, 26(45), 5529). That is, a solution of Zn-Cu couple (4.6 g) and 1 -chloro-4-iodobutane (1 0.0 g) in toluene (60 
ml) and dimethylfomamide (6 ml) was stirred at 60°C for 3 hours under nitrogen atmosphere. Then, a suspension of 

45 2-methyl-1 ,3-dioxo-5-isoindollnecarbonyl chloride (6.82 g) obtained In Reference Example 230 and tetrakistrlphenyl- 
phosphinepalladium (1 .4 g) in toluene (30 ml) was added to the aforementioned solution at room temperature. After 
stirring at room temperature for 1 hour, the reaction was quenched with water, and the solvent was evaporated under 
reduced pressure. Water was added to the residue, extracted with ethyl acetate, and washed successively with 1N 
hydrochloric acid, water, aqueous potassium carbonate, water and saturated brine. The organic layer was dried over 

so anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure to give the title compound as 
colorless crystals (5.15 g) having a melting point of 97 to 98°C. 

1 H NMR (200MHz, DMSO-d 6 ) 5 1.65-1.90 (4H, m), 3.06 (3H, s), 3.22 (2H, t, J = 6.8 Hz), 3.71 (2H, t, J = 6.2 Hz), 7.98 
(1H, d, J = 7.6 Hz), 8.25-8.40 (2H, m). 

55 
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Reference Example 232 

N-[5-(5-chloropentanoyl)-2,3-dihydro-1HHnclen-2-yl]acetamlde 
[0766] 




[0767] Using N-(2,3-dihydro-1H-inden-2-yl)acetamlde and 5-chlorovaleryl chloride according to the same method 
as that of Reference Example 1 , the title compound was obtained as colorless crystals having a melting point of 106 
to108°C. 

1H NMR (200MHz, DMSO-d 6 ) 5 1.75 (4H, m), 1.79 (3H, s), 2.77 (2H, dd, J = 10.8, 3.0 Hz), 3.04 (2H, t, J = 6 6 Hz) 
3.21 (2H, dd, J = 1 1 .2, 5.2 Hz), 3.69 (2H, t, J = 6.3 Hz), 4.46 (1 H, m), 7.35 (1 H, d, J = 7.6 Hz), 7.80 (2H, m), 8.1 6 (1 H 
d, J = 5.4 Hz). ' 

Reference Example 233 

N-[5-(5-chloropentanoyl)-2,3-dihydro-1H-inden-2-yl]methanesulfonamide 
[0766] 




[0769] Using N-(2,3-dihydro-1 H-inden-2-yl)nethanesu!fonamlde and 5-chlorovaleryl chloride according to the same 
method as that of Reference Example 1 , the title compound was obtained as colorless crystals having a melting point 
of71to72°C. 

1 H NMR (200MHz, DMSO-d 6 ) 5 1 .86 (4H, m), 2.96 (4H, m), 3.01 (3H, s), 3.35 (2H, dd, J = 10 8 4 6 Hz) 3 58 (2H t 
J = 4.2 HZ), 4.29 (1H, m), 5.21 (1 H, m), 7.27 (1H, d, J = 5.4 Hz), 7.79 (2H, m). 

Reference Example 234 

5-(5-Chloropentanoyl)-1 ,3-dimethyl-1 ,3-dihydro-2H-benzimidazol-2-one (compound of Reference Example 10) 
[0770] 



Me 0 
Me 

[0771] 25.00g Of 1 ,3-dimethyl-1 ,3-dihydro-2H-benzimldazol-2-one was dissolved in 250 mL of acetonftrile, and 25.9 
mL (1 .3 equivalent) of 5-chlorovaleryl chloride and 4.20 g (0.2 equivalent) of zinc chloride were added. After stirring at 
80°C for 6 hours, the reaction mixture was concentrated under reduced pressure. 250 mL of Ethyl acetate and 250 
mL of water were added, and the layers were separated. The organic layer was washed with 125 mL of water two 
times, and concentrated under reduced pressure to give 53.16 gof pale yellow brown crystals. 125mLof ethanol was 
added, and warmed to 55°C to dissolve crystals. 375 mL of diisopropyl ether was added dropwlse to crystallize the 
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material, which was cooled to 25°C, and stirred at the same temperature for 1 hour. After cooling to 5°C or tower and 
stirring for 1 hour, crystals were collected by filtration. Crystals were washed with 125 mL of cold ethanol-dllsopropyl 
ether (1 :3), and dried under reduced pressure to give 27.1 6 g of the title compound as fine yellow brown crystals. 

5 Reference Example 235 

tert-Butyl 2-(2-ch!orophenyl)ethyH5-(1 ,3-dimethyl-2-oxo-2,3-dihydro-1 H-benztmidazol-5-yl)-5-hydroxypentyQ 
carbamate 

10 [0T72] 



15 




[0773] 95 mg of Sodium tetrahydrob orate was added to a solution of tert-butyl 2-(2-chlorophenyi)ethyl[5-(1 ,3- dime- 
thyl-2-oxo-2,3-dihydro-1H-benzlmidazol-5-y1)-5-oxopentyl]carbamate obtained in Reference Example 60 in methanol 
(10 ml) at room temperature. After stirring at room temperature for 2 hours, 20 ml of an aqueous saturated ammonium 
25 chloride solution was added. The liberated oil was extracted with chloroform (30 mlx2), dried over anhydrous magne- 
sium sulfate, and the solvent was evaporated under reduced pressure to give the title compound as a pale yellow oil 
(1.25 g). 

1 H NMR (400MHz, CDCI 3 ) 5 1.21-1.52 (4H, m), 1.40 (9H, s), 1.63-1.90 (2H, m), 2.92 (2H, br.s), 3.08-3.23 (2H, m), 
3.31-3.41 (2H, m), 3.36 (6H, s), 4.68 (1H, br.s), 5.10-5.18 (1H, m), 6.85 (1H, d, J = 8.1Hz), 6.96 (1H, m), 7.02 (1H, d, 
30 J = 8.1Hz), 7.16-7.34 (4H, m). 

Reference Example 236 

tert-Butyl 2-(2-chloro-4-hydroxyphenyl)ethyl[5-oxo-5-(4-oxo-1 ^.Spe-tetrahydro^H-pyrrolop^.l-ljlquinolin-S-yl) 
35 pentyl]carbamate 

[0774] 



40 



45 




[0775] Using 8-(5-chloropentanoyl)-1 l 2,5,6-tetrahydro-4H-pyrrolo[3 p 2,1-ij]quinolin-4-one (584 mg) obtained in Ref- 
so erence Example 1 and 4-(2-aminoethyl)-3-chlorophenol hydrobromide (1 .1 g) according to the same method as that 
of Reference Example 82, the title compound was obtained as a pale yellow oil (250 mg). 

1 H NMR (400MHz, CDCI3) 5 1 .41 (9H, s), 1.51-1.73 (4H, m), 2.72 (2H, t, J = 7.5Hz), 2.85 (2H, br.s), 2.92 (2H, t, J = 
6.8Hz), 3.01 (2H, t, J = 7.5Hz), 3.15-3.24 (4H, m), 3.36 (2H, br.s), 4.13 (2H, t, J = 8.3Hz), 6.69 (1H, d, J = 7.0Hz), 
6.89-7.07 (3H, m), 7.66 (1 H, s), 7.71 (1 H, s). 
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Reference Example 237 

tert-Butyl 5-(1-acetyl-2,3-dlhydro-1H-lndol-5-yl)-oxopentyl[2-^ 
[0776J 




[0777] Using 1 -(1 -acetyl -2 ,3-dlhydro-1 H-lndol-5-yl)-5-chloropentan-1 -one (560 mg) obtained In Reference Example 
11 and 4-(2-aminoethyl)-3-chlorophenol-hydrobromide (1.1 g) according to the same method as that of Reference 
Example 82, the title compound was obtained as a pale yellow oil (320 mg). 

1H NMR (400MHz, CDCI 3 ) 5 1 .41 (9H, s), 1 .51 -1 .72 (4H, m), 2.26 (3H, S), 2.85 <2H, br.s), 2.95 (2H, t, J = 7.3Hz) r 3.15 
(2H P br.s), 3.23 (2H, t, J = 8.0Hz), 3.36 (2H, t, J = 7.0Hz), 4.11 (2H, t, J - 7.0Hz), 6.69 (1H, d, J = 6.3Hz), 6.90-7.07 
(3H P m), 7.80 (1 H, s), 7.81 (1H, d, J = 8.0Hz), 8.22 (1H, d, J = 8.0Hz). 

Reference Example 238 

tert-Butyl 2-(2-chloro-4-hydroxyphenyl)ethyl[5-(1 -methyl-2-oxo-1 ,2,5,6-tetrahydro-4H-lmldazo[4,5 f 1 -lj]qulnolln-8-yl)- 
5-oxopentyi]carbamate 

[0778] 




[0779] Using 8-(5-chloropentanoyl)-1 -methyl-5,6-dihydro-4H-imldazo[4,5,1 -IJ]quinolin-2(1 H)-one (460 mg) obtained 
in Reference Example 1 34 and 4-(2-aminoethyl)-3-chlorophenol hydrobromide (796 mg) according to the same method 
as that of Reference Example 82, the title compound was obtained as a pale yellow oil (114 mg). 
1H NMR (400MHz, CDCI 3 ) 8 1.40 (9H, s), 1.60 (2H, br.s), 1.66-1.75 (2H, m), 2.10-2.16 (2H, m), 2.84-3.00 (6H, m), 
3.16-3.22 (2H, m), 3.31-3.38 (2H, m), 3.45 (3H, s), 3.82-3.89 (2H,m), 6.70 (1H, d, J = 7.8Hz), 6.83-7.02 (2H, m), 7.23 
(1H.br), 7.49 (1H, 8), 7.56 (1H,s). 
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Reference Example 239 

tert-Butyl 2- (2-ch!oro-4-hydroxyphenyl)ethyI[5-oxo-5- (2-0X0-1,2, 5 .B-tetrahydro^H-lmldaz^.S.I-IJlquInolln-e-yl) 
penty! Carbamate 

[0760] 




[0781] Using e-fS-chloropentanoyO-S^-dihydro^H-lmidazoK.S.I-iJlqulnolin^CI^-one (439 mg) obtained In Refer- 
ence Example 133 and 4-(2-aminoethyl)-3-chlorophenol hydrobromide (796 mg) according to the same method as 
that of Reference Example 82, the title compound was obtained as a pale yellow oil (55 mg). 

1 H NMR (400MHz, CDCI 3 ) 8 1.43 (9H, s), 1.49-1.72 (4H, m), 2.13 (2H, br.s), 2.83-2.89 (6H ( m), 3.08 (2H, br.s), 3.35 
(2H, t, J = 6.8Hz), 3.88 (2H, br.s), 6.88-7.02 (3H, m), 7.51 (1H, s), 7.56 (1H, br.s), 8.09 (1H, br), 9.95 (1H, s). 

Reference Example 240 

tert-Butyl 2-(2-chloro-4-hydroxyphenyl)ethyI[5-oxo-5-(2-oxo-1 ^.S.e-tetrahydro^H-lmidazo^.S.I-l^qulnolln^-yl) 
pentyijcarbamate 

[0762] 




[0763] Using 5,6-dihydro-4H-lmldazo[4,5,1-IJ]quinolln-2(1H)-one obtained in Reference Example 131 according to 
the same method as those of Reference Example 1 and Reference Example 82, the title compound was obtained as 
a pale yellow oil. 

1 H NMR (400MHz, CDCI 3 ) 5 1 .43 (9H, s), 1 .56 (2H, br.s), 1 .68 (2H, br.s), 2.09-2.1 6 (2H, m), 2.84-2.90 (4H, m), 2.95 
(2H, t, J = 7.0Hz), 3.13 (2H, t, J = 7.3Hz), 3.35 (2H, t, J = 7.0Hz), 3.87 (2H, t, J = 6.0Hz), 6.88-7.04 (4H, m), 7.44 (1 H, 
d, J = 8.0Hz), 7.B9 (1H, br.), 9.34 (1H, s). 
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Reference Example 241 

N-[5-(5-chloropentanoyl)-2,3-dihydro-1H-inden-2-yl]acetamlde 
[0784] 




[0785] Using N-(2,3-dihydro-1 H-inden-2-yl)-N-methylacetamide and 5-chlorovaleryl chloride according to the same 
method as that of Example 1 , the title compound was obtained as colorless crystals. 

1H NMR (200MHz, CDCI 3 ) 8 1.81 (4H, m), 2.20 (3H, s), 2.41 (2H, m), 2.79 (3H, s), 3.06 (2H, t, J = 6.6 Hz), 3.18-3.22 
(2H, m), 3.59 (2H, t, J = 6.3 Hz), 5.46 (1 H, m), 7.30 (1 H, m), 7.81 (2H, m). 

Reference Example 242 

N-[5-(5-chloropentanoyl)-2,3-dihydro-1H-inden-2-yl]methanesulfonamide 
[0786] 




[0787] Using N-(2,3-dlhydro-1 H-inden-2-yl)methanesulfonamide and 5-chlorovaleryl chloride according to the same 
method as that of Example 1 , the title compound was obtained as colorless crystals. 
MS m/z: 344 [M+H] + 

Example 1 

8-[5-[(2-Phenylethyl)amino]pentanoyl]-1,2,5,6-tetrahydro^H-pyrroio[3,2,1-ij]quinolin-4-one hydrochloride 
[0788] 



[07B9] A 4N hydrogen chloride -ethyl acetate solution was added to a solution of tert-butyl 5-oxo-5-(4-oxo-1 ,2,5,6-tet- 
rahydro-4H-pyrrolo[3 f 2,1-ij]quinolin-8-yl)pentyl(2-phenylethyl)carbamate (3.00 g) obtained in Reference Example 19 
In ethanol (5 ml), and the mixture was stirred at room temperature for 1 hour. The solvent was evaporated under 
reduced pressure, and the resulting residue was crystallized from ethanol-ethyl acetate to give the title compound as 
colorless crystals (1 .98 g) having a melting point of 1 66 to 1 68°C. 

1H NMR(300MHz, DMSO-d 6 ) S 1.60-1 .75 (4H, m), 2.59 (2H, t, J = 7.6Hz), 2.90-3.20 (10H, m), 3.1 8 (2H, t, J - 8.4Hz), 
3.99 (2H, t, J = 8.4Hz), 7.20-7.40 (5H, m), 7.73 (1H, s), 7.74 (1H, s), 8.95-9.1 0 (2H, br). 
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elementary analysts 


as C 24 H 28 N 2 0 2 # HCI 




calculation value 


C, 69.80; 


H, 7.08; 


N, 6.78, 


experimental value 


C, 69.43; 


H, 7.06; 


N, 6.72. 



Example 2 

8-(5^[2-(2-Methoxyphenyl)emyl]amino] hydrochloride 
[0790] 




[0791 ] Using tert-butyl 2-(2-methoxyphenyl)ethyI[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2, 1 -ijjquinolin- 
8-yl)pentyl]carbarnate (1 .1 6 g) obtained in Reference Example 20 according to the same method as that of Example 
1 , the title compound (835 mg) was obtained as colorless crystals having a melting point of 94 to 96° C. 
"»H NMR(200MHz, DMSO-d 6 ) 5 1.60-1.80 (4H, m), 2.59 (2H, t, J = 7.6Hz), 2.85-3.15 (10H, m), 3.18 (2H, t, J = 8.4Hz), 
3.80 (3H, s), 3.99 (2H, t, J = 8.4Hz), 6.91 (1 H, dt, J = 7.3, 1 .0Hz), 7.00 (1 H, d, J = 7.6Hz), 7.15-7.30 (2H, m), 7.74 (2H, 
s), B.95-9.15 (2H, br). 



elementary analysis 


as C 25 H 30 N 2 O 3 »H(>H 2 O 


calculation value 


| C, 52.69; 


H, 7.36; N, 5.85. 


experimental value 


| C, 63.02; 


H,7.15; N,5.82. 



Example 3 

B-(5-[[2-(3-Metho>cypheny1)ethyU^ hydrochloride 
[0792] 




[0793] Using tert-butyl 2-(3-methoxyphenyl)ethyl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin- 
8-yl)pentyl]carbamate (3.02 g) obtained in Reference Example 21 according to the same method as that of Example 
1 , the title compound (2.32 g) was obtained as colorless crystals having a melting point of 97 to 100°C. 
1 H NMR(200MHz, DMSO-d 6 ) S 1.55-1 .80 (4H, m), 2.59 (2H, t f J = 7.6Hz) f 2.85-3.20 (1QH, m), 3.17 (2H, t, J = 8.4Hz), 
3.75 (3H, s), 3.99 (2H, t, J = 8.4Hz), 6.75-6.85 (3H, m), 7.25 (1H, t, J = 8.2 Hz), 7.74 (2H, s), 9.15-9.35 (2H, br). 



elementary analysis 


asCgsHaoNgOa^HCM. 


5H 2 0 


calculation value 


C, 63.89; 


H, 7.29; 


N, 5.96. 


experimental value 


j C, 64.01; 


H.7.01; 


N, 6.01. 
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Example 4 



8-(5-[[2-(3 p 4-Dimethoxyphenyl)ethyl]amlno]pentanoyl)-1 ^.S.e-tetrahydr^H-pyrrolop^.Hflqulnolln^-one 
hydrochloride 



[0795] Using tert-butyl 2-(3,4-dlmethoxyphenyl)ethyl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -IJJquinolln- 
8-yl)pentyl]carbamate (408 mg) obtained In Reference Example 22 according to the same method as that of Example 
1 the title compound (290 mg) was obtained as colorless crystals having a melting point of 1 75 to 1 76°C. 
1 H NMR(200MHz, DMSO-d 6 ) 5 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.6Hz), 2.80-3.20 (10H, m), 3.1 8 (2H ( t, J = 8.4Hz), 
3.72 (3H, 8), 3.75 <3H, 8), 3.99 (2H, t, J = 8.4Hz), 6.76 (1H, dd, J = 8.2, 1.8Hz), 6.90 (2H, d, J = 8.2Hz), 7.73 (2H, s), 
8.85-9.05 (2H,br). 



8-(5-[[2-(2-Chlorophenyl)ethyl]amlno]pentanoyl)-1 ^.S.e-totrahydr^H-pyiTOloP^.I-IJlqulnolln^-one hydrochloride 



[0797] Using 2-(2-chlorophenyl)ethyl[5-oxo-5-(4-oxo-1 ,2^ 

bamate (1.50 g) obtained in Reference Example 23 according to the same method as that of Example 1, the title 
compound (989 mg) was obtained as colorless crystals having a melting point of 128 to 130°C. 
1H NMR(200MHz, DMSO-d 6 ) 6 1.55-1.80 (4H, m), 2.59 (2H, t, J = 7.6Hz), 2.90-3.25 (12H, m), 3.99 (2H, t, J = 8.4Hz), 
7.00-7.55 (4H, m), 7.73 (2H, s), 9.10-9.30 (2H, br). 



[0794] 




Example 5 



[0796] 




elementary analysis as C 2 4H 2 7 CIN 2°2* HCI * H 2 0 



calculation value j C, 60.76; H, 6.59; N, 5.90. 
experimental value j C, 61.15; H, 6.20; N, 5.77. 
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Example 6 

B-(5^[2-(3-Ftuorophenyl)ethyl]am hydrochloride 
[0798] 




[0799] Using 2-(3-fluorophenyl) ethyl [5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -i]]quinolln-8-yl)pentyl)car- 
bamate (1.40 g) obtained in Reference Example 24 according to the same method as that of Example 1, the title 
compound (905 mg) was obtained as colorless crystals having a melting point of 172 to 173°C. 
1 H NMR(2Q0MHz, DMSO-d 6 ) 5 1.55-1 .80 <4H, m), 2.59 (2H, t, J = 7.6Hz), 2.85-3.25 (12H, m), 3.99 (2H, t, J = 8.4Hz), 
7.00-7.20 (3H, m), 7.50-7.65 (1H, m), 7.74 (2H, s) t 8.90-9.10 (2H, br). 



elementary analysis 


as C 24 H27FN 2 02»HCI 




calculation value 


C, B6.89; 


H, 6.55; 


N, 6.50. 


experimental value 


C, 66.50; 


H.6.21; 


N, 6.20. 



Example 7 

2-Methoxy-5-(2-[[5-oxo-5-<4-oxc-1,2,5,64e 
benzenesuffonamide hydrochloride 

[0800] 




[0801] Using tert-butyl 2-[3-(aminosulfony!)-4-methoxyphenyl]ethy[[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo 
[3,2, 1 -ij]quinolin-8-yl)pentyl)carbamate (605 mg) obtained in Reference Example 25 according to the same method as 
that of Example 1 , the title compound (325 mg) was obtained as colorless crystals having a melting point of 1 45°C (dec) . 
1H NMR(200MHz, DMSO-d e ) 5 1 .55-1 .75 (4H, m), 2.60 (2H, t, J = 7.6Hz), 2.85-3.20 (10H, m), 3.1 8 (2H, t, J = 8.4Hz), 
3.89 (3H, s), 3.99 (2H, t, J = 8.4Hz), 7.08 (2H, s), 7.1 8 (1 H, d, J = 8.8Hz), 7.47 (1 H, dd, J = 8.6, 2.2Hz), 7.63 (1 H, d, J 
= 2.2Hz), 7.74 (2H, s), 8.85-9.05 (2H, br). 



elementary analysis 


asC2 5 H 31 N 


3 0 5 S»HOH 2 0 


calculation value 


j C, 55.60; 


H, 6.35; 


N, 7.78. 


experimental value 


j C, 55.51; 


H, 6.50; 


N, 7.46. 
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Example 8 



hySSlorid? th0Xyph ° nyl) " 1 • meth y |eth y | ] amlno JP sn tenoyl)-1,2,5,6-tetrahydro^H-pyrrolo[3,2,1-IJ]qulnolln-4-one 
[0802] 




OMe 



JUS a n ° ?n ^ 2 -( 2 - methox yP hs "y | )-1-methylethyl[5-oxo-5-(4-oxo-1,2,5,6-t e trahydro-4H-pyrrolo[3 2 1-lj] 
quinolln-8-y Opentyljcarbamate (641 mg) obtained in Reference Example 26 according to the same meXod as ha o 
Example 1 , the title compound (438 mg) was obtained as pale yellow amorphous powders 

1H NMR(200MHz DMSO-cfe) S 1.10 (3H, d, J = 6.2Hz), 1.60-1 .90 (4H, m). 2.59 (2H, t, J = 7.6Hz), 2.80-3 20 (9H ml 
3.1 8 (2H, t, J = 8.4HZ), 3.80 (3H. s), 3.99 (2H, t, J = 8.4Hz), 6.80-7.60 (4H, m), 7.73 (2H. S), 8.90-9 25 (2H br) 



elementary analysis as C 26 H 32 N 2 0 3 «HCI«H 2 0 



calculation value j C, 65.74; H, 7.43; N, 5.90. 
experimental value j C, 65.44; H, 7.09; N, 5.72. 



Example 9 



8-[5-[M e thyl(2-phenylethyl)amino]pentanoyl]-1,2,5,6-tetrahydro-4H-pyrrolo[3 > 2,1-ij]quinolin-4-one hydrochlride 
[0804] 




E2 i„ R 7 t ° fl -( s ^"«"0Pentanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one (800 mg) ob- 
Ztnl ^ H Xam ? e 1 ' N - meth y'- N -( 2 -Phenylethyl)amine (0.438 ml) and potassium carbonate (830 mg) in 

toluene (10 ml) was heated under reflux for 12 hours with stirring. After cooling, water (15 ml) and ethyl acetaTe 2 S 

STS2^ ,0 T: eaCt ™ miXtUre " the miXtUre WaS 6XtraCted ^ <**tate. The extract w JvSe wS 
brine, dned over anhydrous magnes.um sulfate, and the solvent was evaporated under reduced pressure The resulting 
residue was purtfied by silica gel chromatography (eluting solvent; ethyl acetate) to give a free base compound of the 
title compound as a pale yellow oil (519 mg). ^ 

l^T^l f «o ba Ti; J 1 00MHZ ' CDC ' 3) 6 15 °- 1 - 65 (2H ' m) ' 1 74 < 2H ' tt > J = 75 ' 75 Hz), 2.31 (3H, s), 2.45 (2H t J = 
r?^L 5 ; 2 ' 65 (2H ' m) ' 265 " 2 - 80 (4H ' m) ' 292 < 2H > »• J = 7 ' 5Hz >. 3 - 01 <2H, t, J = 8.1 Hz), 3.2 <2H fj = 8 Hz) 
4.12 (2H,t, J = 8.4Hz), 7.15-7.30 (5H,m), 7.67 (1H,s), 7.72 (1H,s). W ' 

S!° 6 i ! Uti0 " ° f the free baSS com P° und < 519 m 9> in etha "o' was treated with 1 equivalent or more of hydrogen 
chlonde (ethyl acetate solution) to give the title compound as pale yellow amorphous powders (539 mg). 



elementary analysis 


as C25H30N2CV 


»HCI 




calculation value j 


C, 70.32; H, 


7.32; 


N,6.56. 


experimental value ] 


C, 70.04; H, 


7.56; 


N,6.59. 
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Example 1 0 

8-[5-n2-(2-Methoxypheny1)ethyll(methyl)a^^ 
hydrochloride 

[0807] 




[0808] Using 8-(5-chloropentanoyl)-1,2,5,6-tetrahydro-4H-pyrTO^ (500 mg) obtained in Ref- 

erence Example 1 and N-[2-(2-methoxyphenyl)ethyl]-N -methyl amine (322 mg) according to the same method as that 
of Example 9, the title compound (280 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI 3 ) 5 1.50-1.65 (2H, m), 1.75 (2H, tt. J = 7.5, 7.5Hz), 2.32 (3H, s), 2.47 (2H, t, J = 
7.5Hz), 2.50-2.60 (2H, m), 2.65-2.80 (4H, m), 2.93 (2H, t, J = 7.5Hz), 3.02 (2H, t, J = 8.1 Hz), 3.22 (2H, t, J = 8.1 Hz), 
3.81 (3H, s), 4.13 (2H, t, J = 8.4Hz), 6.84 (1H, d, J = 7.5Hz), 6.88 (1H, d ( J = 7.8Hz), 7.10-7.20 (2H, m), 7.68 (1H, s), 
7.72 (1H,s). 



elementary analysis 


as C 26 H32N 


2O3 4 


>HO0. 




calculation value 


I C, 67.01; 


H, 


7.35; 


N,6.01. 


experimental value 


C, 67.03; 


H, 


7.68; 


N, 5.97. 



Example 1 1 

8-[5-[[2-(3-Methoxyphenyl)ethyl](methyl)am^ 
hydrochloride 

[0809] 




[0810] Using B^S-chloropentanoy^-I^.S^-tetrahydro^H-pyrrolotS^^-ijlquinolin^-one (500 mg) obtained in Ref- 
erence Example 1 and N-[2-(3-methoxyphenyl)ethyQ-N -methyl amine (322 mg) according to the same method as that 
of Example 9, the title compound (160 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI 3 ) 6 1.50-1.65 (2H, m), 1.75 (2H, tt, J = 7.5, 7.5Hz), 2.30 (3H, s), 2.45 (2H, t, J = 
7.5Hz), 2.55-2.65 (2H, m), 2.65-2.80 (4H, m),2.92 (2H, t, J = 7.2Hz), 3.01 (2H, t, J = 7.8Hz), 3.21 (2H, t, J = 8.1Hz), 
3.78 (3H ( s), 4.12 (2H, t, J = 8.4Hz), 6.70-6.80 (3H, m), 7.16 (1H, t, J = 7.8Hz), 7.67 (1H, s), 7.72 (1H, s). 
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Example 12 

8-[5-[[2-(2-Chlorophenyl)ethyl](methyl)amino]pentanoyl]-1 l 2 l 5 p 6-t©M 
hydrochloride 

[0811] 



10 




Me a 



HCI 



[0812] Using s-JS-chloropentanoyD-I^.S.e-tetrahydro^H-pyrrolotS^^-ljlqulnolln^one (500 mg) obtained in Ref- 
erence Example 1 and N-[2-(2-chlorophenyl)ethyl]-N-methylamlne (330 mg) according to the same method as that of 
Example 9, the title compound (31 0 mg) was obtained as pale yellow amorphous powders. 

1H NMR(free base; 300MHz, CDCI 3 ) 5 1 .50-1 .65 (2H, m), 1 .74 (2H, tt, J = 7.5. 7.5Hz> ,2.34 <3H s) 2.47 2H J I - 
20 7.5Hz), 2.55-2.65 (2H, m), 2.71 (2H, t, J = 7.5Hz), 2.85-2.95 <4H, m) r 3.02 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.1 Hz), 
4.13 (2H t t, J = 8.4Hz), 7.05-7.35 (4H, m), 7.68 (1H, s), 7.72 (1H, s). 

Example 13 

25 8-[5-tt2-(3-Chlorophenyl)ethyn^ 
hydrochloride 

[0813] 



30 



35 




40 



45 



[0814] Using e-CS-chloropentanoyD-I^.S.B-tetrahydro^H-pyrrolotS.S.I-IBquinolin-^one (500 mg) obtained in ' Ref- 
erence Example 1 and N-[2-(3-chlorophenyl)ethyl]-N-methylamlne (345 mg) according to the same method as that of 
Example 9, the title compound (298 mg) was obtained as pale yellow amorphous powders. v 0 ,„ u f , 

1H NMR(free base; 200MHz, CDCl 3 ) 5 1 .50-1 .65 (2H, m), 1 .73 (2H ( tt, J = 7.4, 7.4Hz), 2.29 (3H s) 2.44 2H t J = 
7^4Hz), 2.50-2.80 (6H, m), 2.92 (2H, t, J = 7.2Hz), 3.02 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 4.13 (2H, t, J = 8.4Hz), 
7.00-7.20 (4H, m), 7.67 (1H, s), 7.71 (1H r s). 



elementary analysis as C 2 5H29CIN 2 0 2 >HCI'H 2 0 



calculation value 
experimental value 



i C, 62.63; 
j C, 62.51; 



H, 6.73; 
H, 6.53; 



N, 5.84. 
N, 5.70. 



50 



55 
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Example 14 

8-[5-fl2-(3-Fluorophenyl)ethyl](methyl)amlno]p^ 
hydrochloride 

[0815] 




[0816] Using 8-(5-chloropentanoyl)-1 ,2,5 t 6-tetrahydro-4H-pyrrolo[3,2,1-IJ]quinolin-4-one (500 mg) obtained In Ref- 
erence Example 1 and N-[2-(3-f luorophenyl)ethy I]- N -methyl amine (276 mg) according to the same method as that of 
Example 9, the title compound (340 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI 3 ) 5 1.50-1.65 (2H, m), 1.74 (2H, tt, J = 7.5, 7.5Hz), 2.29 (3H f s), 2.44 (2H, t, J = 
7.5Hz), 2.55-2.65 (2H, m), 2.65-2.80 (4H, m), 2.92 (2H, t, J = 7.5Hz), 3.01 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.1 Hz), 
4.12 (2H, t, J = 8.4Hz), 6.80-7.00 (3H, m), 7.15-7.25 (1H, m), 7.67 (1H, s), 7.72 (1H, s). 



elementary analysis as CgsHggRS^CVHOO.SHgO 


calculation value 
experimental value 


C, 66.14; H, 6.88; N, 6.17. 
C, 66.23;- H, 6.38; N, 5.74. 



Example 15 

B-[5-[Ethyl(2-phenylethyl)amino]pentanoyl]-1 ^Sje-tetrahydro^H-pyrrolop^.l -ij]quinolin-4-one hydrochloride 
[0817] 




[0818] Using B-(5-chloropentanoyl)-1,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one (500 mg) obtained in Ref- 
erence Example 1 end N-ethyl-N-(2-phenylethyl)amine (281 mg) according to the same method as that of Example 9, 
the title compound (230 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI 3 ) 5 1 .06 (3H, t, J = 7.2Hz), 1 .56 (2H, tt, J — 7.5, 7.5Hz), 1 .73 (2H, tt, J = 7.5, 7.5Hz), 
2.50-2.80 (10H, m), 2.92 (2H, t, J = 7.2Hz), 3.01 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 4.12 (2H, t, J = 8.4Hz), 
7.10-7.30 (5H f m), 7.67 (1H,s), 7.72 (1H,s). 



elementary analysis as C 26 H32N 2 0 2 *HO0.5H 2 0 


calculation value 
experimental value 


C, 69.39; H, 7.62; N, 6.23. 
C, 69.50; H, 7.69; N, 6.17. 
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Example 1 6 

8-(5-fEthyl[2-(2-methoxyphenyl)ethyl]amlno]pentanoyl)-1 t 2 > 5 > 6-tetrahydro-4H-pyrrolot3,2 ( 1-IJJqulnolln-4-one 
hydrochloride 

[0819] 




[0820] Using B-fS-chloropentanoyO-I^.S.e-tetrahydro^H-pyrrolotS^J-ljJqulnolln-A-one (500 mg) obtained in Ref- 
erence Example 1 and N-ethyl-N-[2-(2-methoxyphenyl)ethyl]amine (337 mg) according to the same method as that of 
Example 9, the title compound (300 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz r CDCI 3 ) 5 1 .07 <3H, t, J = 7.2Hz), 1 .35-1 .45 (2H, m), 1 .75 (2H, tt, J = 7.5, 7.5Hz), 2 50-2 80 
(10H, m) r 2.93 (2H, t, J = 7.2Hz), 3.02 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 3.81 (3H P s), 4.13 (2H, t, J = 8.4Hz) 
6.84 (1H, d, J = 8.1Hz), 6.88 (1H, d, J = 7.2Hz), 7.10-7.20 (2H, m), 7.6B (1H, s), 7.73 (1H s) 



elementary analysis as C^H^NaCVHCkHgO 
calculation value j C, 66.31; H, 7.63; N, 5.73. 
experimental value J C, 66.58; H, 7.36; N, 5.49. 



Example 1 7 

8-(5-[lsoprapyl[2-(2-methoxyphenyl)e^ 
hydrochloride 

[0821] 




[0822] Using 8-(5-chloropentanoyl)-1 ,2 f 5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one (700 mg) obtained in Ref- 
erence Example 1 and N-isopropyl-N-[2-(2-methoxyphenyl)ethyl]amine (510 mg) according to the same method as 
that of Example 9, the title compound (31 0 mg) was obtained as pale yellow amorphous powders. 
1 H NMR(free base; 300MHz, CDCI 3 ) 8 1 .00 (6H ( d, J = 6.6Hz), 1.50-1 .60 (2H, m), 1.74 (2H, tt, J = 7.4, 7.4Hz) 2 51 
(2H, t, J = 7.5Hz), 2.55-3.05 (11 H, m), 3.22 (2H, t, J = 8.4Hz), 3.81 (3H, s), 4.12 (2H, t, J = 8.4Hz), 6.80-6.95 (2H, m) 
7.10-7.20 (2H, m), 7.69(1 H,s), 7.73(1 H,s). 
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Example 1 8 

8-[5-n2-(2-Chloropheny()ethyl](lsopropyl)amlno]pentanoyl} - 1 £,5,6-tetrahydrt>4H-pyrrolo[3,2,1 «IJ]quinolin-4-one 
hydrochloride 

[0823] 




[0824] Using 8-(5-chloropentanoyl)-1 ,2,5,64etrahydro-4H-pyirolo[3,2,1-lj]quinolin-4-one (700 mg) obtained in Ref- 
erence Example 1 and N-[2-(2-chloro phenyl) ethyl]-N-isop ropy I amine (522 mg) according to the same method as that 
of Example 9, the title compound (70 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI 3 ) 5 1.00 (6H, d, J = 6.6Hz), 1.50-1.60 (2H, m), 1.73 (2H, tt, J = 7.4, 7.4Hz), 2.51 
(2H, t, J = 7.5Hz), 2.55-2.65 (2H, m), 2.71 (2H, t, J = 7.5Hz), 2.80-3.05 (5H, m), 3.22 (2H, t, J = 8.4Hz), 4.13 (2H, t, J 
= 8.4Hz), 7.05-7.40 (4H, m), 7.68 (1H, s), 7.72 (1H, s). 

Example 19 

8-[6-[(2-Phenylethyl)amino]hexanoyl]-1,2 I 5 l 6-tetrahydro-4H-pyrrolo[3,2,1-ij]qulnolin-4-one hydrochloride 
[0825] 




[0826] Using tert-butyl 6-oxo-6-(4-oxo-1 ,2 p 5 l 6-tetrahydro-4H-pyrrolo[3,2 f 1-ij]quinolin-8-yl)hexyl(2-phenylethyl)car- 
bamate (450 mg) obtained in Reference Example 27 according to the same method as that of Example 1, the title 
compound {283 mg) was obtained as colorless crystals having a melting point of 144 to 146°C. 
1 H NMR(200MHz, DMSO-d 6 ) 8 1 .25-1 .45 (2H, m), 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.6Hz), 2.80-3.25 (12H, m), 3.99 
(2H, t, J = 8.4Hz), 7.20-7.40 (5H, m), 7.73 (2H, s), 8.90-9.10 (2H, br). 

Example 20 - 

. 8-(6-[[2-(2-Metho>cyphenyl)ethyl]amino]hexanoyl]-1,2 l 5 t 6-tetrahydro-4H-pyrrolo[3 > 2,1-iJ]qu hydrochloride 

[0827] 




[0828] Using tert-butyl 2-(2-methoxyphenyl)ethyl[6-oxo-6-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ijlqulnolin- 
8-yl)hexyl]carbamate (1 .51 g) obtained In Reference Example 28 according to the same method as that of Example 
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1 the title compound (1 .04 g) was obtained as colorless crystals having a melting point of 1 05 to 1 07°C. 
iHNMR(300MHz,DMSO-d 6 ) 8 1.30-1.45 (2H, m), 1 .55-1.75 (4H, m), 2.59 (2H, t, J= 7.6Hz), 2.85-3.10 (10H, m), 3.17 
(2H, t, J = 8.4HZ), 3.80 (3H, s), 3.99 <2H, t, J = 8.4Hz), 6.91 (1H, t, J = 7.5Hz), 7.00 (1H, d, J = 8.4Hz), 7.15-7.30 (2H, 
m), 7.73 (2H, s) r 8.75-9.00 (2H, br). 



elementary analysis 


as C 26 H 32 N 2 03»HCI»H S 


O 


calculation value 


C, 65.74; 


H, 7.43; 


N, 5.90. 


experimental value ! 


C r 56.09; 


H.7.01; 


N, 5.80. 



Example 21 

B-(6-[[2-(3-MethoxyphenyL)ethyn 
[0829] 




OMe 



[0830] Using tert-butyl 2-(3-methoxyphenyl)ethyl[6-oxo-6-(4-oxo-1 ( 2,5,6-tetrHhydro-4H-pyrrolo[3,2,1 -ij]quinolin- 
8-yl)hexyl]carbamate (562 mg) obtained in Reference Example 29 according to the same method as that of Example 
1 , the title compound (435 mg) was obtained as colorless crystals having a melting point of 1 36 to 1 38°C, 
1H NMR(200MHz, DMSO-d 6 ) 6 1 .25-1 .45 <2H, m), 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.6Hz), 2.85-3.25 (12H r m) f 3.75 
(3H, s), 3.99 (2H, t, J = 8.4Hz), 6.80-6.85 (3H, m), 7.25 (1 H, t, J = 7.8Hz), 7.73 <2H, s), 9.00-9.20 (2H r br). 



elementary analysis as CggH^NgCVHOHgO 



calculation value | C, 55.74; H, 7.43; N, 5.90. 
experimental value I C, 65.54; H, 7.28; N, 5.80. 



Example 22 

8-(6-[[2-(4-Methoxyphenyl)ethy^ 
[0831] 




[0832] Using tert-butyl 2-(4-methoxyphenyl)ethyl[6-oxo-6-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -lj]qulnolln- 
8-yl)hexyl]carbamate (900 mg) obtained In Reference Example 30 according to the same method as that of Example 
1 , the title compound (707 mg) was obtained as colorless crystals having a melting point of 1 79 to 1 80°C. 
1H NMR(300MHz, DMSO-d 6 ) 5 1 .25-1 .45 (2H, m), 1 .55-1.75 (4H, m), 2.59 (2H, t, J = 7.5Hz), 2.80-3.10 (10H, m), 3.17 
(2H, t, J = 8.4Hz), 3.73 (3H, s), 3.98 (2H, t, J = 8.4Hz), 6.89 (2H, d, J = 7.5Hz), 7.18 (2H, d, J = 7.5Hz), 7.73 (2H, s), 
8.90-9.10 (2H, br). 
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elementary analysis 


as C 26 H32N 2 O3*HCI»0. 


5H20 


calculation value 


| C, 67.01; 


H, 7.35; 


N,6.01. 


experimental value 


C, 67.53; 


H. 7.40; 


N,6.03. 



Example 23 

8-(6^[2-(2-Chlorophenyl)ethyQamino]hexam hydrochloride 
[0833] 




[0834] Using tert-butyl 2-(2-chlorophenyl)ethyl[6-oxo-6-(4-oxo-1 ^.S.e-teTrahydro^H-pyrrolofS^.I-ijlquinolin-S-yl) 
hexyl]carbamate (540 mg) obtained in Reference Example 31 according to the same method as that of Example 1, 
the title compound (368 mg) was obtained as colorless crystals having a melting point of 1 72 to 174°C. 
1 H NMR(200MHz, DMSO-d 6 ) 5 1 .25-1 .45 (2H, m), 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.6Hz), 2.85-3.25 (1 2H, m), 3.99 
(2H, t, J = 8.4Hz), 7.25-7.50 (4H, m), 7.73 (2H, s), 9.05-9.30 (2H P br). 



elementary analysis 


as C 25 H 29 CIN 2 O 2 »HCK0.5H 2 O 


calculation value 


C, 63.83; 


H, 6.64; 


N, 5.95. 


experimental value 


C, 63.68; 


H, 6.57; 


N, 5.80. 



Example 24 

8-(6-[[2-(3-Fluorophenyl)ethyl]amino]hexanoyl]-1 ^.S.e-tetrahydro^H-pyrroloCS^.I-iBquinolln^-one hydrochloride 
[0835] 




[0836] Using tert-butyl 2-(3-fluorophenyl)ethyl[6-oxo-6-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -IJ]quinolln-8-yl) 
hexyl]carbamate (613 mg) obtained in Reference Example 32 according to the same method as that of Example 1 , 
the title compound (493 mg) was obtained as colorless crystals having a melting point of 182 to 184°C. 
1 H NMR(200MHz, DMSO-d 6 ) 8 1 .25-1 .45 (2H, m), 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.6Hz), 2.85-3.25 (1 2H, m), 3.99 
(2H, t, J = 8.4Hz), 7.00-7.20 (3H, m), 7.30-7.45 (1 H, m), 7.73 (2H, s), 9.00-9.20 (2H, br). 
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Example 25 

8-(6-[[2-(2-Methoxyphenyl)-1-methylethy^ 
hydrochloride 

[0837] 




[0838] Using tert-butyl 2-(2-methoxyphenyl)-1 -methylethyl[6-oxo-6-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -IJ] 
quinolin-8-yl)hexyl]carbamate (467 mg) obtained in Reference Example 33 according to the same method as that of 
Example 1 , the title compound (348 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(300M Hz, DMSO-dg) S 1.10 <3H, d, J = 6.3Hz), 1.25-1 .50 (2H, m), 1.55-1.80 (4H, m), 2.59 (2H, t, J = 7 5Hz) 
2.60-2.80 (1H, m), 2.80-3.40 (10H, m), 3.80 (3H, s), 3.99 (2H, t, J = 8.4Hz), 6.91 (1H r t, J = 7.2Hz), 7.00 (1H, d, J = 
8.4Hz), 7.18 (1H, d, J = 7.2Hz), 7.26 (1H, t, J = 8.4Hz), 7.74 (2H, S), 9.00-9.20 (2H br) 



elementary analysis 


as CgyH^NgOa^HCI-O. 


5H 2 0 


calculation value 


C, 67.55; 


H, 7.56; 


N, 5.84. 


experimental value 


C, 67.40; 


H, 7.55; 


N, 5.63. 



Example 26 

8-[6-[Methyl(2-phenylethyl)amino]hexanoy^ hydrochloride 
[0839] 



l_J HQ 



[0840] Using B-(6-bromohexanoyl)-1 ^^^-tetrahydro^H-pyrrolop^J-ijJquinolin^-one (650 mg) obtained in Refer- 
ence Example 2 and N-methyl-N-(2-phenylethyl)amine (0.297 ml) according to the same method as that of Example 
9, the title compound (326 mg) was obtained as colorless crystals having a melting point of 83 to 85°C. 
■»H NMR(free base; 300MHz, CDCI 3 ) 5 1 .35-1.50 (2H, m), 1.56 (2H, tt, J = 7.5, 7.5Hz), 1.75 (2H, tt, J = 7 5 7 5Hz) 
2.32 (3H, s), 2.44 (2H, t, J = 7.5Hz), 2.55-2.65 (2H, m), 2.71 (2H, t, J = 7.5Hz), 2.75-2.85 (2H, m), 2.91 (2H, t, J J 
7.2Hz), 3.02 <2H,t,J = 7.8Hz), 3.22 (2H,t, J = 8.4Hz), 4.12 (2H,t, J = 8.4Hz), 7.1 5-7.35 (SH,m), 7.67(1 H,s), 7.71 (1H,s) 



elementary analysis as CgeH^NgCVHCI'O.SHgO 


calculation value 
experimental value 


C, 69.39; H t 7.62; N, 6.23. 
C, 69.08; H, 7.41; N, 6.09. 
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Example 27 

8-[6-[[2-(2-Methoxypheny1)ethyll(methyl)am 
hydrochloride 

[0841] 




[0842] Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrariydro-4H-pyrrolo[3,2,1 -lj]quinolin-4-one (500 mg) obtained In Refer- 
ence Example 2 and N-[2-(2-methoxyphenyl)ethyl]-N-methylanntne (282 mg) according to the same method as that of 
Example 9, the title compound (100 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI 3 ) 8 1.35-1.45 (2H, m), 1.50-1.60 (2H, m). 1.75 (2H, tt, J = 7.5, 7.5Hz), 2.32 (3H, 
s), 2.43 (2H, t, J = 7.5Hz), 2.50-2.60 (2H, m), 2.71 (2H, t, J = 7.5Hz), 2.75-2.85 (2H, m), 2.91 (2H, t, J = 7.2Hz), 3.02 
(2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 3.82 (3H, s), 4.13 (2H, t, J = 8.4Hz), 6.80-6.85 (2H, m), 7.10-7.20 (2H, m), 
7.67 (1H,S), 7.72 (1H,S). 

Example 28 

8-[6-[[2-(3-Methoxyphenyl)ethyl](me^ 
hydrochloride 

[0843] 




[0844] Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -lj]qulnolin-4-one (500 mg) obtained In Refer- 
ence Example 2 and N-[2-(3-methoxyphenyl)ethyl]-N-methylamlne (282 mg) according to the same method as that of 
Example 9, the title compound (528 mg) was obtained as colorless crystals having a melting point of 11 6 to 118°C. 
*<H IMMR(free base; 300MHz, CDCI 3 ) 5 1.30-1.45 (2H, m), 1.50-1. 60 (2H, m), 1.74 (2H, tt, J = 7.5, 7.5Hz), 2.30 (3H, 
s), 2.42 (2H, t, J = 7.5Hz), 2.55-2.80 (6H, m), 2.91 (2H, t, J = 7.2Hz), 3.01 (2H, t, J = 7.8Hz), 3.21 (2H, t, J = 8.4Hz), 
3.78 (3H, s), 4.11 (2H, t, J = 8.4Hz). 6.70-6.85 (3H, m), 7.18 (1H, dt, J = 7.5, 0.9Hz), 7.67 (1 H, s), 7.71 (1H, s). 



elementary analysis 


as C^H^IS^Oa* 


►HOH 


2 o 


calculation value 


! C, 66.31; 


H, 


7.63; 


N, 5.73. 


experimental value 


! C, 66.27; 

: 


H, 


7.49; 


N, 5.55. 
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Example 29 

8-[6-[[2-(2-Chlorophenyl)ethyl](me^ 
hydrochloride 

[0845] 




[0846] Using 8-(6-bromohexanoyl)-1 ,2,5, 6-tetrahydro-4H -pyrrol o[3,2,1 -IJ]qu In ol in -4-o ne (500 mg) obtained in Refer- 
ence Example 2 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine (288 mg) according to the same method as that of 
Example 9, the title compound (330 mg) was obtained as pale yeltow amorphous powders. 

1 H NMR(free base; 200MHz, CDCI 3 ) 5 1 .35-1 .65 (4H, m), 1 .75 (2H, quintet, J = 7.4Hz), 2.33 <3H, s), 2.44 (2H, t, J = 
7.5Hz), 2.55-2.65 (2H, m), 2.71 (2H, t, J = 7.5Hz), 2.85-2.95 (4H, m), 3.02 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 
4.13 (2H, t, J = 8.4Hz), 7.05-7.40 (4H, m), 7.67 (1H, s), 7.72 (1 H, s). 



elementary analysis as C2 6 H 31 CIN 2 O 2 »HC>0.5H 2 O 


calculation value 
experimental value 


C, 64.46; H, 6.87; N, 5.78. 
C, 64.75; H, 6.70; N, 5.65. 



Example 30 

8-[6-[[2-(3-Chloraphenyl)ethyl](methyl)am 
hydrochloride 

[0847] 




[0848] Using B-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-4-one (500 mg) obtained in Refer- 
ence Example 2 and N-[2-(3-chlorophenyl)ethyl]-N-methytamine (288 mg) according to the same method as that of 
Example 9, the title compound (235 mg) was obtained as pale yellow amorphous powders. 

1H NMR(free base; 200MHz, CDCI 3 ) 8 1.35-1.60 (4H, m), 1.74 (2H, tt, J = 7.4, 7.4Hz), 2.29 (3H, s), 2.40 (2H, t, J = 
7.5Hz), 2.50-2.80 (6H, m), 2.91 (2H,t, J = 7.5Hz), 3.02 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 4.13 (2H, t, J = 8.4Hz), 
7.00-7.40 (4H, m), 7.67 (1 H, s), 7.71 (1 H, s). 
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Example 31 



8-[6-Q2-(3-Fluorophenyl)ethyl](methyl)amlno^ 
hydrochloride 



[0849] 



[0850] Using 8-(6-brom oh exanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2 f 1 -IJ]quinolin-4-one (500 mg) obtained in Refer- 
ence Example 2 and N-{2-(3-fluorophenyi)ethyl]-N-methylamine (241 mg) according to the same method as that of 
Example 9, the title compound (120 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI3) 5 1 .35-1 .65 (4H, m), 1 .74 (2H, quintet, J = 7.4Hz), 2.29 (3H, s), 2.41 (2H, t, J = 
7.5Hz), 2.55-2.65 (2H, m), 2.65-2.80 (4H, m), 2.91 (2H, t, J = 7.5Hz), 3.02 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 
4.12 (2H, t, J = 8.4Hz), 6.80-7.00 (3H, m), 7.20-7.30 (1H, m), 7.67 (1H, s), 7.72 (1H, S). 

Example 32 

8-[6-[Ethyl-(2-phenylethyl)amlno]hexanoyl3-1 l 2,5 l 6-tetrahydro-4H-pyrrolo[3,2 l 1-IJ]qulnolin-4-one hydrochloride 
[0851] 




HCI 



[0852] Using 8-(6-bromohexanoyI)-1 ( 2 ( 5,6-tetrahydro-4H-pyrrolo[3 ( 2,1 -IJ]qulnolln-4-one (500 mg) obtained In Refer- 
ence Example 2 and N-ethyl-N-(2-phenylethyl)amine (234 mg) according to the same method as that of Example 9, 
the title compound (140 mg) was obtained as paie yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI 3 ) 8 1 .05 (3H, t, J = 7.2Hz), 1.30-1.65 (4H, m), 1.75 (2H, tt, J = 7.5, 7.5Hz), 2.51 
(2H, t, J = 7.5Hz), 2.61 (2H, q, J = 7.2Hz), 2.65-2.80 (6H, m), 2.91 (2H, t, J = 7.2Hz), 3.02 (2H, t, J = 7.8Hz), 3.23 (2H, 
t, J = 6.4Hz), 4.12 (2H, t, J = 8.4Hz), 7.15-7.30 (5H, m), 7.67 (1 H, s), 7.72 (1H, s). 

Example 33 

8-(6-[Ethyl-[2-(2-methoxyphenyl)ethyl]am 
hydrochloride 

[0853] 



OMe 




[0854] Using 6-(6-bromohexanoyl)-1 ^,5,6-tetrahydro-4H-pyrrolo[3,2,1 -lj]qulnolin-4-one (500 mg) obtained in Refer- 
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ence Example 2 and N -ethyl -N-[2-(2-methoxyphenyl)ethy I] amine (281 mg) according to the same method as that of 
Example 9, the title compound (1 90 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 200MHz, CDCI 3 ) 8 1 .07 (3H, t, J = 7.2Hz) r 1 .30-1 .65 (4H, m), 1 .76 (2H, tt, J = 7.4, 7.4Hz), 2.40-2.80 
(10H, m), 2.91 (2H, t, J = 7.4Hz), 3.02 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 3.81 (3H, s), 4.13 (2H, t, J = 8.4Hz), 
6.80-6.95 (2H, m), 7.10-7.20 <2H, m), 7.67 (1H, s), 7.72 (1H, s). 

Example 34 

8-(6-[lsopropyl-[2-(2-methoxyphenyl^ 
hydrochloride 

[0855] 




[0856] Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -lj]quinolin-4-one (700 mg) obtained in Refer- 
ence Example 2 and N-isopropyl-N-[2-(2-methoxyphenyl)ethyl]amlne (425 mg) according to the same method as that 
of Example 9, the title compound (400 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI 3 ) 8 1.00 (6H, d, J = 6.6Hz), 1.30-1.60 (4H, m), 1.75 (2H, tt, J = 7.4, 7.4Hz), 2.47 
(2H, t, J = 7.5Hz), 2.55-2.75 (6H, m), 2.85-3.05 (5H, m), 3.21 (2H, t, J = 8.4Hz), 3.81 (3H, s), 4.12 (2H, t, J = 8.4Hz), 
6.80-6.90 (2H, m), 7.10-7.20 (2H, m), 7.67 <1H, s), 7.72 (1H, s). 

Example 35 

8-[6-[[2-(2-Chlorophenyl)ethyl](isopropyl)am^ 
hydrochloride 

[0857] 




[0858] Using 8-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-4-one (700 mg) obtained in Refer- 
ence Example 2 and N-[2-(2-chlorophenyl)ethyl]-N-isopropylamine (435 mg) according to the same method as that of 
Example 9, the title compound (350 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 300MHz, CDCI 3 ) 8 1.00 (6H, d t J = 6.6Hz), 1.30-1.55 (4H, m), 1.73 (2H, tt, J = 7.4, 7.4Hz), 2.46 
(2H, t, J = 7.5Hz), 2.55-2.65 (2H, m), 2.71 (2H, t, J = 7.8Hz), 2.75-3.05 (7H, m), 3.21 (2H, t, J = B.4Hz), 4.12 (2H, t, J 
= 8.4Hz), 7.05-7.35 (4H, m), 7.67 (1H, s), 7.72 (1H, s). 
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Example 36 

8-[5-[(3-Phenylpropyl)amlno]pentanoylJ-1 ^S.e-tetrahydro^H-pyrrolofS^.I -IJ]qulnolln-4-one hydrochloride 
[0859] 



O 




[0860] Using tert-butyl 5-oxo-5-(4-oxo-1 ^S.e-tetrahydro^H-pyrrolo^.l -lj]qulnolin-8-yl)pentyl(3-phenylpropyl) 
carbamate (660 mg) obtained In Reference Example 34 according to the same method as that of Example 1 , the title 
compound (443 mg) was obtained as colorless crystals having a melting point ol 11 6 to 118°C. 
1 H NMR(200MHz, DMSO-cy 5 1 .50-1 .80 (4H, m), 1 .94 (2H, tt, J = 7.5. 7.5Hz), 2.50-2.70 (4H, m), 2.75-3.05 (8H, m), 
3.17 (2H, t. J = 8.4Hz), 3.99 (2H, t, J = 8.4Hz), 7.15-7.35 (5H. m), 7.73 (2H, s), 8.80-9.10 (2H, br). 



elementary analysis as C 2 5H 30 N 2 02 # HCI»H 2 0 


calculation value 
experimental value 


C, 67.48; H, 7.47; N, 6.30 
C, 67.45; H, 7.71; N, 6.26. 



Example 37 

8-[6-[(3-Phenylpropyl)amino]hexanoyl]-1 ,2 t 5 f 6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one hydrochloride 
[0861] 




[0862] Using tert-butyl 6-oxo-6-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-8-yl)hexyl(3-phenylpropyl)car- 
bamate (906 mg) obtained in Reference Example 35 according to the same method as that of Example 1, the title 
compound (350 mg) was obtained as colorless crystals having a melting point of 132 to 134°C. 
*«H NMR(300MHz, DMSO-d e ) 5 1.30-1.45 (2H, m), 1.50-1.75 (4H, m), 1.94 (2H, tt, J = 7.5, 7.5Hz), 2.59 (2H, t, J = 
7.8Hz), 2.65 (2H, t, J = 7.8Hz), 2.75-3.00 (8H, m), 3.17 (2H, t, J = 8.4Hz), 3.98 (2H, t, J = 8.4Hz), 7.15-7.35 (5H, m), 
7.72 (2H, s), 8.80-9.10 (2H, br). 
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Example 38 

8-(5fl2-(2-Methoxyphenyl)eth^ hydrochloride 
[0863] 




[0864] Using tert-butyl 2-(2-methoxyphenyl)ethyl[5-oxo-5-(2-oxo-1 ( 2 f 5,6-tetrahydro-4H-pyrrolo[3,2,1-IJ]quinolin- 

8-yl)pentyl]carbamate obtained in Reference Example 36 according to the same method as that of Example 1 , the title 

compound (535 mg) was obtained as pale yellow crystals having a melting point of 169 to 170°C. 

1H NMR(400MHz, DMSO-d 6 ) 5 1.61-1.73 (4H, m), 1.88-1.97 (2H, m), 2.76 (2H, t, J = 6Hz), 2.93-3.00 (BH, m), 3.57 

(2H P s), 3.60 (2H, t, J = 6Hz), 3.79 (3H, s), 6.89 (1 H , t, J = 7.5Hz) 6.98 (1 H, d, J = 7.5Hz), 7.1 7 (1 H, d, J = 7.4Hz), 7.24 

(1h| t, J = 7.4Hz), 7.71 (1H, s), 7.75 (1H, s), 9.12 (2H, brs). 

IR (KBr) vcm* 1 : 3418, 2951, 2771, 1708, 1670, 1604, 1498, 1343, 1251, 1150. 



elementary analysis as C25H3QN203-HCI 


calculation value 
experimental value 


C, 67.78; H, 7.05; N, 6.32. 
C, 67.45; H, 7.01; N, 6.27. 



Example 39 

B-(5-[[2-(2-Chloraphenyl)ethy^ 
[0865] 




[0866] Using tert-butyl 2-(2-chlorophenyl)ethyl[5-oxo-5-(2-oxo-1 ^.^e-tetrahydro^H-pyrrolop^.l -ij]quinoiin-8-yl) 
pentyljcarbamate obtained in Reference Example 37 according to the same method as that of Example 1, the title 
compound (585 mg) was obtained as pale yellow crystals having a melting point of 179 to 180°C. 
1H NMR(400MHz, DMSO-d 6 ) 5 1 .66-1 .72 (4H, m), 1 .88-1 .94 (2H, m), 2.76 (2H, t, J = 6Hz), 2.96-3.01 (4H, m), 3.1 1 -3.15 
(4H, m), 3.57 (2H, s), 3.60 (2H, t, J= 6Hz), 7.27-7.34 (2H, m), 7.38-7.41 (1 H, m), 7.44-7.46 (1 H, m), 7.71 (1 H, s), 7.75 
(1H,s), 9.25 (2H,brs). 

IR (KBr)vcm- 1 : 3424, 2952, 2772, 1709, 1666, 1602, 1499, 1341, 1149. 



elementary analysis as C 24 H27CIN 2 0 2 »HCI 


calculation value 
experimental value 


C, 64.43; H.6.31; N, 6.26. 
C, 64.0B; H, 6.36; N, 5.96. 
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Example 40 

8-[51Methyl(2-phenylethyi)aml^ 
[0667] 




[0368] Using S-fS-chloropentanoyO-S.e-dihydro^H-pyrrolotS^I -i)]quinolln-2(1 H)-one obtained In Reference Exam- 
ple 3 and N -methyl -N-(2-phenylethy I) amine according to the same method as that of Example 9, the title compound 
(297 mg) was obtained as colorless amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .53-1 .61 (2H, m), 1.71-1 .78 (2H, m), 2.00-2.06 (2H t m), 2.30 (3H, s), 2.45 (2H, 
t, J = 7.4Hz), 2.58-2.62 (2H, m), 2.75-2.83 (4H, m), 2.93 (2H, t, J = 7.4Hz), 3.54 (2H, s), 3.74 (2H, t, J = 6Hz), 7.16-7.29 
(5H, m), 7.73 (2H, s). 

IR (free base; KBr)vcm- 1 : 1718, 1673, 1604, 1496, 1343, 1151. 
Example 41 

8-(5-[[2-(2-Methoxyphenyl)ethyl]amlno]pentanoyl]-5,6-dlhydro^H-pyrrolo[3 t 2 l 1-IJ]quln hydrochloride 
[0869] 




[0870] Using 8-(5-chloropentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1-ij]quinolln-2(1H)-one (292 mg) obtained In Refer- 
ence Example 3 and N-[2-(2-methoxyphenyl)ethyI]-N-methylamlne (363 mg) according to the same method as that of 
Example 9, the title compound (130 mg) was obtained as W yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .55-1 .63 (2H, m), 1 .72-1 .79 (2H, m), 2.00-2.06 (2H, m), 2.32 (3H, s), 2.47 (2H, 
t, J = 7.5Hz), 2.56-2.60 (2H, m), 2.77-2.83 (4H, m), 2.94 (2H, t, J = 7.5Hz), 3.54 (2H, s), 3.74 (2H, t, J = 6Hz), 3.81 
(3H, s), 6.83-6.89 (2H, rn), 7.12-7.19 (2H, m), 7.74 (2H, s). IR (free base; KBr) vcm" 1 : 1716, 1672, 1603, 1495, 1343, 
1243. 1152. 
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Example 42 

8-[(5-[[2-(2<;hlorophenyl)eth^ 
hydrochloride 

[0871] 




[0872] Using e^-chloropentanoyO-S.e-dlhydro^H-pyirolop^J -lj]qulnolln-2(1 H)-one obtained In Reference Exam- 
ple 3 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title 
compound (85 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 6 1 .56-1 .64 (2H, m), 1 .71-1 .79 <2H, m), 2.00-2.07 (2H, m), 2.36 (3H, s) 2 50 (2H 
t, J = 7.5Hz), 2.61-2.67 (2H, m), 2.82 (2H ( t, J = 6Hz), 2.90-2.95 (4H r m), 3.55 (2H, s), 3.74 (2H, t, J = 6Hz)'7 11-7 25 
(3H, m), 7.32 (1 H, dd, J = 5.5, 2Hz) 7.74 (2H, s). 
IR (free base; KBr) vcnr 1 : 1716, 1672, 1604, 1496, 1343, 1151. 

Example 43 

8-[(5-[[2-(3-Fluorophenyl)ethyl^ 
hydrochloride 

[0873] 




[0874] Using 8-(5-chloropentanoyl)-5,6-dlhydro-4H-pyrrolo[3,2,1 -lj]quinolin-2(1 H)-one obtained in Reference Exam- 
ple 3 and N-[2-(3-fluorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title 
compound (68 mg) was obtained as pale yellow amorphous powders. 

1 HNMR(free base; 400MHz, CDCI 3 ) 5 1.52-1. 60 (2H,m), 1.72-1. 78 (2H p m), 2.00-2.08 (2H,m) 2 29 (3H s) 2 44 (2H 
t, J = 7.5Hz), 2.58-2.62 (2H, m). 2.74-2.78 (2H, m), 2.82 (2H, t. J = 6Hz), 2.93 (2H, t, J = 7Hz) ,3.55 (2H, s)' 3 74 (2H 
t, J = 6HZ), 6.85-6.93 (2H, m), 6.96 (1 H, d, J = 7.5Hz), 7.20-7.25 (1 H, m), 7.73 (2H, s). 
IR (free base; KBr) vcm- 1 : 1717, 1673, 1604, 1496, 1343, 1151. 
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Example 44 

8-[5-(Ethy!(2-phenylethy1)amlno]pe^^ hydrochloride 
[0875] 




[0876] Using 8-(5K2hloropentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1 -lj]qufnolin-2(1 H)-one obtained In Reference Exam- 
ple 3 and N-ethyl-N-(2-phenylethyl)amlne according to the same method as that of Example 9, the title compound (45 
mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 5 1 .05 (3H, t, J = 7Hz), 1 .54-1 .59 (2H, m), 1 .70-1 .78 (2H, m), 2.00-2.06 (2H, m), 
2.54 (2H, t, J = 7Hz), 2.61 (2H, q, J = 7Hz), 2.68-2.75 (4H, m), 2.82 (2H, t, J = 6Hz), 2.92 (2H, t, J = 6Hz), 3.54 (2H, 
s), 3.74 (2H, t, J = 6Hz), 7.16-7.19 (3H, m) 7.25-7.30 (2H, m), 7.73 (2H, s). 
IR (free base; KBr)vcm-i; 1718, 1671, 1603, 1496, 1342, 1150. 

Example 45 

8-(5-[Ethyl[2-(2-memoxyphenyl)ethyl]am 
hydrochloride 

[0877] 




[0878] Using 8-(5-ch!oropentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1 -ij]quinolin-2(1H)-one obtained in Reference Exam- 
pie 3 and N-ethyl-N-[2-(2-methoxyphenyl)ethyl]amlne according to the same method as that of Example 9, the title 
compound (44 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .07 (3H, t, J - 7Hz), 1 .57-1 .62 (2H, m), 1 .71-1 .79 (2H, m), 1 .99-2.06 (2H, m), 
2.57 (2H, t, J = 7Hz), 2.62 (2H, q, J = 7Hz), 2.66-2.70 (2H, m), 2.73-2.78 (2H, m), 2.82 (2H. t, J = 6Hz), 2.93 (2H, t, J 
= 6Hz), 3.54 (2H, s), 3.74 (2H, t, J = 6Hz), 3.81 (3H, s), 6.83-6.89 (3H, m), 7.11-7.19 (2H, m), 7.74 (2H, s). 
IR (free base; KBr) vcirr 1 : 1717, 1672, 1602, 1494, 1342, 1243, 1150. 
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Example 46 



8-[6-[(2-Phenylethyl)am^^^ hydrochloride 
5 [0879] 



10 



15 
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-4 u/-n 



HO 

[0880] Using 8-(6-bromohexanoyl).5 r 6-dlhydro^-pyrrolo[3 f 2 f 1-inaulnolIn-2f1HVona u^n mrrt ^«\^« . □ , 

IR (free base; KBr) vcnr 1 : 1716, 1672, 1604, 1496, 1343, 1150. 
Example 47 

8-(6-[[2-(2-Metho>c^ 
[0881] 



O H OMe 

Ha 



40 



45 



IR (free base; KBr) vcm-1; 1715, 1672, 1603, 1495, 1343, 1242, 1150. ' 



50 
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Example 48 

8-(6K[2-(2-C^lorophenyl)ethynamlno^ hydrochloride 
[0883] 




[0884] Using S-fe-bnomohexanoyO-S.e-dihydro^H-pyrrolop.a.l-ljJqulnolln^l H)-one obtained in Reference Exam- 
ple 4 and 2-(2-chlorophenyl)ethylamine according to the same method as that of Example 9, the title compound (30 
mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 6 1.37-1.45 (2H, m), 1.51-1.58 (2H, m), 1.56 (1H, br s), 1.71-1.78 (2H, m), 
2.00-2.07 (2H P m), 2.66 (2H, t, J = 7.5Hz), 2.82 (2H, t, J = 6Hz), 2.85-2.98 (6H, m), 3.55 (2H, s), 3.74 (2H, t, J = 6Hz), 
7.13-7.25 (3H, m), 7.34 (1 H, dd, J = 7, 2Hz), 7.73 (2H, s). IR (free base; KBr)vcrrr 1 : 1715, 1 671 , 1604, 1496, 1343, 1150. 

Example 49 

8-[6-[(2-Phenylethyl]amino]hexanoyl)-5 f 6-dihydro-4H-pyrrolo[3 l 2 l 1-ij]quinolin-2(1H)-one hydrochloride 
[0885] 




[0886] Using 8-(6-bromohexanoyl)-5,6-dlhydro-4H-pyrrolo[3,2,1-lj]quinoHn-2(1 H)-one obtained in Reference Exam- 
ple 4 and N-methyl-N-(2-phenylethyl)amine according to the same method as that of Example 9, the title compound 
(30 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(tree base; 400MHz, CDCI 3 ) 8 1.36-1.42 (2H, m), 1.50-1,58 (2H, m), 1.71-1.78 (2H, m), 2.00-2.06 (2H, m), 
2.30 (3H r s), 2.41 (2H, t, J = 7Hz), 2.58-2.62 (2H, m), 2.75-2.83 (4H, m), 2.91 (2H, t, J = 7Hz), 3.54 (2H, s), 3.73 (2H, 
t, J = 6Hz), 7.16-7.29 (5H, m), 7.73 (2H, s). 
IR (free base; KBr) vcnrr 1 : 1718, 1673, 1604, 1496, 1343, 1151. 

Example 50 

8-(6-[[2-(2-Methoxyphenyl)ethyl]amino]hexanoyl)-5,6-dlhydro-4H-pyrrolo[3 l 2,1-lj]quinolln-2(1H)-one hydrochloride 
[0887] 




193 



EP 1 466 625 A1 



[0866] Using 8-(6-bromohexanoyl)-5,6-dlhyclro-4H-pyrrolo[3,2,1-lj]quinolin-2(1H)-one obtained in Reference Exam- 
ple 4 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title 
compound (250 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1.37-1.43 (2H, m), 1.51-1.59 (2H, m), 1.71-1.79 (2H, m), 2.00-2.06 (2H, m), 
2.31 (3H, s), 2.42 (2H, t, J = 7.5Hz), 2.55-2.59 (2H, m), 2.76-2.B3 (4H, m), 2.92 (2H, t, J = 7.5Hz), 3.54 (2H, s) p 3.73 
(2H, t, J = 6Hz), 3.81 (3H, s). 6.83-6.89 (2H, m), 7.12-7.19 (2H, m), 7.74 (2H, s). 
IR (free base; KBr) vcm" 1 : 1715. 1672, 1603, 1495, 1343, 1242, 1150. 

Example 51 

8-(6-[[2-(2-Chlorophenyl)ethyl]amlno]hexanoyl)-5,6-dlhydrt)-4H-pyrrolo[3 l 2,1-lj]qulnolln-2<1H)-one hydrochloride 
[0869] 




[0890] Using 8-(6-bromohexanoyl)-5 ( 6-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-2(1H)-one obtained in Reference Exam- 
ple 4 and N-[2-(2-chlorophenyl)ethyl] -N-methylamine according to the same method as that of Example 9, the title 
compound (256 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .37-1 .43 (2H, m), 1 .51-1 .58 (2H, m), 1 .71-1 .79 (2H, m), 2.00-2.06 (2H, m), 
2.33 (3H, s), 2.44 (2H, t, J = 7.5Hz), 2.58-2.62 (2H, m), 2.82 (2H, t, J = 6Hz), 2.88-2.94 (4H, rn), 3.54 (2H, s), 3.74 (2H, 
t, J = 6Hz), 7.11-7.24 (3H, m), 7.32 (1 H, dd, J = 5.5, 2Hz), 7.73 (2H, s). 
IR (free base; KBr) vcm -1 : 1718, 1673, 1604, 1496, 1343, 1151. 

Example 52 

8-(6-[[2-(3-Fluorophenyl)ethyl]amino]hexanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1-lj]quinolin-2(1H)-one hydrochloride 
[0891] 




[0892] Using 8-(6-bromohexanoyl)-5,6-dlhydro-4H-pyrrolo[3,2,1-ij]quinolin-2(1H)-one obtained in Reference Exam- 
ple 4 and N-[2-(3-fluorophenyl)ethyl] -N-methylamine according to the same method as that of Example 9, the title 
compound (190 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .36-1 .42 (2H, m), 1 .49-1 .57 (2H, m), 1 .71-1 .78 (2H, m), 2.00-2.07 (2H, m), 
2.29 (3H, s), 2.40 (2H, t, J = 7.5Hz), 2.57-2.61 (2H, m), 2.74-2.79 (2H , m), 2.84 (2H, t, J = 6Hz), 3.54 (2H, s), 3.74 (2H, 
t, J = 6Hz), 6.85-6.91 (2H, m) p 6.97 (1H, d, J = 7.5Hz), 7.20-7.25 (1H, m), 7.74 (2H, s). 
IR (free base; KBr) vcm -1 : 1717, 1672, 1604, 1496, 1343, 1150. 
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Example 53 

8-[6-[Ethyl(2-phenylethyl)amlno]hexanoyl]-5,6^^ hydrochloride 
[0893] 




[0894] Using 8-(6-bromohexanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1-lj]qulnolln-2(1 H)-one obtained in Reference Exam- 
ple 4 and N-ethyl-N-(2-phenylethyl]amine according to the same method as that of Example 9, the title compound (1 37 
mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .05 (3H, t. J = 7Hz), 1 .36-1 .42 (2H, m), 1 .49-1 .56 (2H, m), 1 .71 -1 .79 (2H, m), 
2.00-2.06 (2H, m), 2.50 (2H, t, J = 7.5Hz), 2.61 (2H, q, J = 7Hz), 2.67-2.76 (4H, m), 2.82 (2H, t, J = 6Hz), 2.91 (2H, t, 
J = 6Hz), 3.54 (2H, s) r 3.73 (2H, t, J = 6Hz), 7.1 6-7.19 (3H, m), 7.25-7.29 (2H, m), 7.73 (2H, s). 
IR (free base; KBr) vcnrr 1 : 1718, 1673, 1604, 1496, 1342, 1150. 

Example 54 

8-(6-[Ethyl[2-(2-methoxyphenyl)ethyl]amlno]hexanoyl)-5,6-dlhydro-4H-pyrrolo[3.2,1-IJ]qulnolln-2(1H)-one 
hydrochloride 

[0895] 




[0896] Using 8-(6-bromohexanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1-IJ]qulnolin-2(1 H)-one obtained In Reference Exam- 
ple 4 and N-[2-(2-methoxyphenyl)ethyl]amine according to the same method as that of Example 9, the title compound 
(145 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCi 3 ) 8 1 .06 (3H, t, J = 7Hz), 1 .37-1 .43 (2H, m), 1 .51-1 .59 (2H, m), 1 .72-1 .60 (2H, m), 
2.00-2.06 (2H, m), 2.52 (2H, t, J = 7.5H2), 2.61 (2H, q, J = 7Hz) r 2.66-2.69 <2H, m), 2.72-2.77 (2H, m), 2.82 (2H, t, J 
= 6Hz), 2.92 (2H, t. J = 6Hz), 3.54 (2H, s). 3.73 (2H, t. J = 6Hz), 3.81 (3H, s), 6.83-6.89(2H. m), 7.11 -7.1 9 (2H, m), 7.73 
(2H, s). 

IR (free base; KBr) vcnr 1 : 1718, 1673, 1603, 1495, 1342, 1242, 1150. 
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Example 55 

8-(6-[lsopropyl[2-(2-methoxyphenyl)ethyl]amlno]hexanoyl)-5,6-dlhydro-4H-pyrrolo[3 
hydrochloride 

[0897] 




[0898] Using 8-(6-bromohexanoyl)-5 ) 6-dlhydro-4H-pyrrolo[3 p 2,1-IJ]qulnolin-2(1H)-one obtained in Reference Exam- 
ple 4 and N-lsopropyl'N-[2-(2-methoxyphenyl)ethyl]amlne (425 mg) according to the same method as that of Example 
9, the title compound (45 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 5 1.00 (6H, d, J = 6.3Hz), 1.36-1.42 (2H, m), 1.48-1.55 (2H, m), 1.71-1 78 (2H 
m), 1 .99-2.05 (2H, m), 2.46 (2H, t, J = 7.3Hz), 2.56-2.60 (2H, m), 2.69-2.73 (2H, m), 2.81 (2H, t, J = 6Hz) 2 91 (2H t' 
J = 7.3Hz), 2.99 (1 H, q, J = 6.3Hz), 3.53 (2H, s), 3.72 (2H, t, J = 6Hz), 3.81 (3H, s), 6.82-6.88 <2H, m), 7.10-7.18 <2H 
m), 7.73 (2H, s). v ' 

IR (free base; neat) vcnrr 1 : 1713, 1674, 1603, 1495, 1344, 1243, 1150. 

Example 56 

9-[5-[(2-Phenylethyl)amino]pe^^ hydrochloride 
[0899] 




[0900] Using tert-butyl 5-oxo-5-(3-oxo-2,3,6,7-tetrahydro-1 H,5H-pyrido[3,2,1 -ij]quinolin-9-yl)pentyl(2-phenylethyl) 
carbamate (315 mg) obtained in Reference Example 38 according to the same method as that of Example 1 , the title 
compound (264 mg) was obtained as yellow amorphous powders. 

1H NMR(400MHz, CD 3 OD) 5 1.71-1.85 (4H, m), 1.98-2.02 (2H, m), 2.69 (2H, t, J = 7Hz), 2.90 (2H t J = 6Hz) 3 00 
(2H, t, J = 7Hz), 3.04-3.08 (2H, m), 3.10-3.14 (4H, m), 3.28-3.32 (2H, m) ( 3.90 (2H, t, J = 6Hz), 4.88 (2H s) 7 29-7 41 
(5H, m), 7.74 (2H, d, J = 4Hz). 

IR (neat) vcnr 1 : 3427, 1670, 1604, 1484, 1366, 1298, 1165. 
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Example 57 

9-(5-[[2-(2-Methoxyphenyl)ethy1]amlno^ 
hydrochloride 

[0901] 




[0902] Using tert-butyl 2-(2-methoxyphenyl)ethyl[5-oxy-5-(3-oxo-2,3,6,7-tetrahydro-1 H,5H-pyrido[3,2,1 -Ijjquinolin- 
9-yl)pentyl]carbarnate (410 mg) obtained In Reference Example 39 according to the same method as that of Example 
1 , the title compound (315 mg) was obtained as yellow amorphous powders. 

1 H NMR(400MHz, CD 3 OD) 5 1.71-1.78 (4H, m), 1.85-1.91 (2H, m), 2.57 (2H, t, J = 7Hz), 2.79 (2H, t, J = 7Hz), 2.B8 
(2H, t ( J = 7Hz), 2.96-3.03 (6H, m), 3.17 (2H, t, J = 7Hz), 3.77 (2H, t, J = 7.5Hz), 3.81 (3H, s), 4.79 (2H, s), 6.87 (1H, 
t, J = 7Hz), 6.93 (1H, d, J = 8Hz), 7.17 (1H, d, J = 7Hz), 7.22 (1H, t, J = 7Hz), 7.64 (2H, d, J = 4Hz). 
IR (neat) vcnr 1 : 3431, 1671, 1603, 1496, 1439, 1366, 1247, 1165. 

Example 58 

9-(5-[[2-(2-Chlorophenyl)ethyl]amlno] 
hydrochloride 

[0903] 




[0904] Using tert-butyl 2-(2-chlorophenyl)ethyl[5-oxy-5-(3-oxo-2 f 3,6,7-tetrahydro-1 H,5H-pyrido[3,2,1 -lj]quinolin- 

9-yl)pentyl]carbamate (380 mg) obtained in Reference Example 40 according to the same method as that of Example 

1 , the title compound (235 mg) was obtained as colorless powders having a melting point of 1 08 to 1 09°C. 

1 H NMR(400MHz, DMSO-d 6 ) 5 1 .62-1 .72 (4H, m), 1 .61 -1 .87 (2H, m), 2.56 (2H, t, J = 6Hz), 2.79 (2H, t, J = 6Hz), 2.90 

(2H, t, J = 7Hz), 2.92-3.02 (4H, m) p 3.05-3.16 (4H, m), 3.75 (2H, t, J = 6Hz), 7.24-7.35 (2H, m), 7.39 (1H, dd, J = 7, 

2Hz), 7.45 (1H. dd, J = 7, 2Hz), 7.66 (2H, s), 9.18 (2H, s). 

IR (KBr) vcnr 1 : 3429, 2948, 1671, 1603, 1363, 1338, 1165. 
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Example 59 



9 -[ 5 Wethyl^^ 
5 [0905] 



10 



<J HO 



f5 



20 



25 



30 



[0906] Using 9-(5-chloropentanoyl)-2,3,6J-tetrahydro-1H,5H-pyrido[3,2,1-ij]qulnolln-5-one obtained In Reference 
SEKi 5 n an ^ N - me,h y | - N -( 2 -P hen ^)am.ne according to the same method as that of Examp lei. he tSe com 
pound (31 0 mg) was obtained as pale yellow amorphous powders 

1 H NMRJfree base; 400MHz, CDCI 3 ) 8 1 .53-1 .61 (2H, m), 1 .71-1 .78 (2H, m). 1 .93-1 .99 (2H, m), 2.31 (3H, a) 2 45 (2H 

IR (free base; KBr) vcnr 1 : 1676, 1604, 1590, 1484, 1361, 1339, 1161. 
Example 60 

[0907] 



35 




40 



45 



Ex 9 a °mL ^^- c , hlo ^ entar ! o y | )-2 > 3,6,7-tetrahydro-1H ( 5H-pyrldo[3 > 2.1 -IJ]qulnolln-5-one obtained in Reference 
title compound (1 65 mg) was obtained as pale yellow amorphous powders 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .55-1 .62 (2H, m), 1 .71 -1 .79 (2H, m), 1 .93-1 .99 (2H, m), 2.32 (3H s) 2 46 (2H 

«i" ^ fi" 2 56 ' 2 - 60 (2H ' m) ' 2 68 (2H ' J = 6Hz >' 2 77 ' 2 90 < 2H - 2-84 (2H, t. J = 6Hz) 2 9^2 95 (4H ml S 81 
3H a), 3.89 (2H, t, J = 6Hz), 6.83-6.89 (2H. m). 7.12-7.19 (2H. m), 7.62 (2H, d j = 5Hz) ( 
IR (free base; KBr) vcnr*: 1674, 1603, 1494, 1361, 1339, 1243, 1160. 



so 
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Example 61 

9-[5-[[2-(2-Chlorophenyl)ethyl](methy1) amino p8ntanolyO-2 t 3 f 67-te1rahydro-1H,5H-pyrldo[3 t 2,1-lj]qulnollri-5-one 
hydrochloride 

[0909] 




[0910] Using S-tS-chloropentanoyO^.S.ej-tetrahydro-IH.SH-pyrldoIS^.I-IJlqulnolln-S-one obtained In Reference 
Example 5 and N-[2-(2-chlorophenyl)ethyl]-N-methylamlne according to the same method as that of Example 9 f the 
title compound (18B mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .54-1 .62 (2H, m), 1 .71-1 .78 <2H, m), 1 .93-1 .99 (2H, m), 2.32 (3H, s), 2.4B (2H, 
t, J = 7Hz), 2.59-2.63 (2H, m), 2.67 (2H, t, J = 6Hz), 2.84 (2H, t, J = 6Hz), 2.88-2.96 (6H r m), 3.89 (2H, t, J = 6Hz), 
7.11-7.24 (3H, m), 7.32 (1H, d, d, J = 5, 2Hz), 7.62 (2H, d, J = 5Hz). 
IR (free base; KBr) voir 1 : 1673, 1604, 1483, 1438, 1361, 1159. 

Example 62 

9-[5-[Ethyl(2-phenylethyl]amlno)pentanolyl)-2 I 3,6,7-tetrahydro-1H,5H-pyrldo[3,2,1-IJ]qulnolln-5-one hydrochloride 
[0911] 




[0912] Using 9-(5-chloropentanoyl)-2,3,6,7-tetrahydro-1H,5H-pyrido[3,2,1-lj]qulnolin-5-one obtained In Reference 
Example 5 and N-ethyl-N-(2-phenylethyl)amlne according to the same method as that of Example 9, the title compound 
(45 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .05 (3H, t, J = 7Hz), 1 .52-1 .60 (2H, m), 1 .70-1 .77 (2H, m), 1 .95-1 .99 (2H, m), 
2.55 (2H, t, J = 7Hz), 2.61 (2H, q, J = 7Hz), 2.65-2.77 (6H, m), 2.84 (2H, t, J = 6Hz), 2.89-2.97 (4H, m), 3.89 (2H, t, J 
= 6Hz), 7.16-7.19 (3H r m) r 7.25-7.30 (2H, m), 7.62 (2H, d, J = 5Hz). 
IR (free base; KBr) vcm -1 : 1675, 1604, 1484, 1361, 1299, 1160. 
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Example 63 



9-(5-[Ethyl[2-(2-methox^ 
hydrochloride 

[0913] 




Et OMe 



HQ 



[0914] Using ^-(S-chloropentanoyO^.a^J-tetrahydro-IH.SH-pyridotS^.I-l^qulnolin-S-one obtained In Reference 
Example 5 and N-ethyl-N-[2-(2-methoxyphenyl)ethyl]amlne according to the same method as that of Example 9, the 
title compound (70 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 5 1 .07 (3H, t, J = 7Hz), 1 .55-1 .62 (2H, m), 1 .71 -1 .78 (2H ( m), 1 .93-1 .99 (2H m) 
2.56 (2H, t r J = 7.5Hz), 2.62 (2H, q, J = 7Hz), 2.66-2.69 (4H, m), 2.73-2.78 (2H, m), 2.84 (2H, t, J = 6Hz), 2 93 (4H t 
J = 6Hz), 3.81 (3H, s), 3.89 (2H, t, J = 6Hz), 6.83-6.89 (2H r m), 7.11-7.19 <2H, m), 7.62 (2H, d, J = 5Hz) 
IR (free base; KBr) vcnr 1 : 1674, 1603, 1494, 1361, 1339, 1243, 1160. 

Example 64 

9-[6-[(2-Phenylethyl)amlno]hexanoyl]-2,3,6,7-tetrahydro-1H,5H-pyrldo[3,2 > 1-IJ]qulnolln-5-one hydrochloride 
[0915] 




[0916] Using 9-(6-bromohexanoyl)-2,3,6,7-tetrahydro-1H,5H-pyrldo[3,2,1-lj]qulnolin-5-one obtained in Reference 
Example 6 and 2-phenylethylamlne according to the same method as that of Example 9, the title compound (123 mq) 
was obtained as pale yellow amorphous powders. 

1H NMR(free base; 400MHz, CDCI 3 ) S 1 .36-1 .42 (2H, m), 1 .49-1 .56 (3H, m), 1 .69-1 .77 (2H, m), 1 .93-1 99 (2H m) 
2.61-2.69 (4H, m) ( 2.78-2.95 (10H, m) ( 3.89 (2H, t, J = 6Hz), 7.18-7.31 (5H, m), 7.61 (2H, d, J = 5Hz).IR (free base : 
KBr)vcm* 1 : 1675, 1604, 1484, 1437, 1362, 1339, 1161. 
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Example 65 

9-(6-{[2-(2-Methoxyphenyl)ethyl]amlno]hexanoyl)^ 
hydrochloride 

[0917] 




[0918] Using S-te-bromohexanoyO^.S.e.Z'tetrahydro-IH.SH-pyrtdotS^.I-IJlqulnolln-S-one obtained In Reference 
Example 6 and 2-(2-methoxyphenyl)ethylamlne according to the same method as that of Example 9, the title compound 
(190 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 5 1.36-1.44 (2H, m), 1.50-1.57 (3H, m) ( 1.70-1.77 (2H, m), 1.92-1.99 (2H, m), 
2.62-2.69 (4H, m), 2.82-2.B5 (6H, m), 2.89-2.96 (4H, m), 3.81 (3H, s), 3.89 (2H, t, J = 6Hz), 6.85 (1H, d, J = 8.3Hz), 
6.89 (1H P d, J = 7.4Hz), 7.14-7.20 (2H, m), 7.61 (2H, d, J = 5Hz). 
IR (free base; KBr) vcnrr 1 : 1673, 1603, 1494, 1362, 1339, 1243, 1160. 

Example 66 

9-(6-[[2-(2-Chlorophenyl)ethyl]amlno]hexanoyl)-2,3,6,7-tetrahydro-1H,5H-pyrldo[3,2,1-IJ]qulnolln-5-on hydrochloride 
[0919] 




[0920] Using g-fe-bromohexanoyO^.S.ey-tetrahydro-IH.SH-pyridotS^.I-IJJqulnolin-S-one obtained in Reference 
Example 6 and 2-(2-chlorophenyl)ethylamine according to the same method as that of Example 9, the title compound 
(148 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1 .37-1 .43 (2H, m), 1 .51-1 .58 (3H, m), 1 .71-1 .78 (2H, m), 1 .95-2.00 (2H, m), 
2.65-2.70 (4H, m), 2.84 (2H, t, J = 7.5Hz), 2.86-2.96 (8H, m), 3.89 (2H, t, J = 6Hz), 7.13-7.25 (3H, m), 7.34 (1H, dd, J 
= 7, 2Hz). 7.61 (2H, d, J = 5Hz). 

IR (free base; KBr) vcnr 1 : 1673, 1603, 1483, 1361, 1159. 
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Example 67 



9W-Phenytethyllamlno]hexanoy^ 
S [0921] 
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[0922] Using 9-(6-bromohexanoyl)-2,3.6,7-tetrahydro-1H,5H-pyr1do[3,2,1-lj]qulnolin-S-one obtained In Referent 

pound (225 mg) was obtained as pale yellow amorphous powders <=*am P ie ». me title com- 

l H ^^ (,r ! e b8Se; 4 ° 0MHZ ' CDC ' 3) 8 1 - 37 " 143 < 2H - m), 1.51-1.58 (2H, m). 1.71-1.78 (2H m) 19 3-1 99 f2H ml 
2.30 (3H, s), 2.41 (2H. t, J = 7Hz). 2.58-2.62 (2H. m), 2.67 (2H. t. J = 6Hz), 2.75-2 79 (2H m) 2 84 f2H t J fiH^i' 
2J59-2.95 (4H, m), 3.89 (2H, t, J = 6Hz), 7.18-7.29 (5H, m), 7.61 (2H, d, J = 5 H 7) ( ' ' HZ) ' 

IR (free base; KBr) vcnr 1 : 1676, 1604, 1590, 1484, 1361, 1338, 1161. 

Example 68 



'drlcti^ 



hydrochloride 
[0923] 



one 



OMe 




Eleetnd^ rained In Reference 

a H 3^^ 



50 



55 
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Example 69 

H61(2-(2-(^lorophenyOethyn(me^ 
hydrochloride 

[0925] 




[0926] Using 9-(6-bromohexanoyl)-2,3,6,7-tetrahydro-1 H.SH-pyridotS^I-iJJquinolln-S-one obtained In Reference 
Example 6 and N-[2-(2-chlorophenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the 
title compound (372 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 8 1.35-1.43 (2H, m), 1.51-1.59 (2H, m), 1.71-1.78 (2H, m), 1.93-1.99 (2H, m), 
2.33 (3H, s), 2.44 (2H, t, J = 7.5Hz), 2.58-2.62 (2H, m), 2.68 (2H, t, J = 6Hz) p 2.84 (2H f t, J = 6Hz), 2.88-2.99 (6H, m), 
3.89 (2H, t, J = 6Hz), 7.11-7.24 (3H, m), 7.32 (1H, d, d, J = 5 t 2Hz) ( 7.62 (2H, d, J = 5Hz). 
IR (free base; KBr) voir 1 : 1674, 1604, 1438, 1360, 1299, 1159. 

Example 70 

9-[6-[[2-(3-Flurophenyl)ethyl](methy^ 
hydrochloride 

[0927] 




[0928] Using g-fe-bromohexanoyO^.S.ej-tetrahydro-l H,5H-pyrido[3,2,1-IJ]qulnolin-5-one obtained in Reference 
Example 6 and N-[2-(3-fiuorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the 
title compound (303 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCl 3 ) 6 1 .36-1 .42 (2H, m), 1 .49-1 .55 (2H, m), 1 .70-1 .78 (2H, m), 1 .93-1 .99 (2H, m), 
2.29 (3H, s), 2.40 (2H, t, J = 7.5Hz), 2.58-2.62 (2H r m), 2.68 (2H, t, J = 6Hz), 2.74-2.78 (2H, m), 2.85 (2H, t, J = 6Hz), 
2.89-2.96 (4H, m), 3.89 (2H, t, J = 6Hz), 6.86-6.92 (2H, m), 6.97 (1H, d, J = 7.5Hz), 7.20-7.25 (1H, m), 7.62 (2H, d, J 
= 5Hz). 

IR (free base; KBr) voir 1 : 1676, 1604, 1589, 1486, 1361, 1339, 1161. 
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Example 71 

9-[6-[Ethyl(2-phenylethyl)amlno]hexanoyl]^ hydrochloride 
[0929] 




[0930] Using 9-(6-bromohexanoyl)-2,3,6,7-tetrahydro-1 H,5H-pyrido[3,2,1-i]]qulnolin-5-one obtained In Reference 
Example 6 and N-ethyl-N-(2-pheny!ethyl)amlne according to the same method as that of Example 9, the title compound 
(285 mg) was obtained as pale yellow amorphous powders. 

1H NMR(free base; 400MHz, CDCI 3 ) 8 1 .05 (3H, t, J = 7Hz), 1 .34-1 .42 (2H, m), 1 .49-1 .56 (2H, m), 1 .71 -1 .78 (2H, m), 
1 .93-1 .99 (2H, m), 2.50 <2H, t, J = 75Hz), 2.61 (2H, q, J - 7Hz), 2.66-2.77 (6H, m), 2.84 (2H,t,J = 6Hz), 2.89-2.95 (4H, 
m), 3.89 (2H, t, J = 6Hz), 7.16-7.20 (3H ( m), 7.25-7.29 (2H f m), 7.62 (2H f d, J = 5Hz). 
IR (free base; KBr) vcrrr 1 : 1676, 1603, 1589, 1494, 1361, 1243, 1161. 

Example 72 

9-(6-[Ethyl[2-(2-methoxyphenyl)ethyl]amino]hexanoyl)-2 I 3 l 6,7-tetrahydro-1H,5H-pyrido[3 l 2,1-ij]quinolin-5 
hydrochloride 

[0931] 




[0932] Using g-te-bromohoxanoyO^.S.e.T-tetrahydro-l H,5H-pyrido[3,2,1-ij]quinolln-5-one obtained in Reference 
Example 6 and N-ethyl-N-[2-(2-methoxypheny1)ethyl]amine according to the same method as that of Example 9, the 
title compound (395 mg) was obtained as pale yellow amorphous powders. 

1H NMR(free base; 400MHz, CDCI 3 ) 5 1 .07 (3H, t, J = 7Hz), 1 .37-1 .43 (2H, m), 1 .51-1 .59 (2H, m), 1 .72-1 .79 (2H, m), 
1 .93-1 .99 (2H, m), 2.52 (2H, t, J = 7.5Hz), 2.62 (2H, q, J = 7Hz), 2.66-2.69 (4H, m), 2.72-2.82 (2H, m), 2.85 (2H, t, J 
= 6Hz), 2.92 (4H, t, J = 6Hz), 3.81 (3H, s), 3.89 (2H, t, J = 6Hz), 6.B3-6.89 (2H, m), 7.11-7.19 (2H, m), 7.62 (2H, d, J 
= 5Hz). 

IR (free base; KBr) vcnrr 1 : 1675, 1603, 1493, 1361, 1242, 1159. 
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Example 73 

9-(6-{lsopropy1[2-(2-methoxyphenyl)ethy1]^ 
hydrochloride 

[0933] 




[0934] Using Q-te-bromohexanoyO^.S.e.T-tetrahydro-IH.SH-pyridolS^.I-IJlqulnolin-S-one obtained in Reference 
Example 6 and N-lsopropyl-N-{2-(2-methoxyphenyl)ethyl]amlne according to the same method as that of Example 9, 
the title compound (147 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCi 3 ) 5 1.00 (6H, d, J = 6.3Hz), 1.36-1.42 (2H, m), 1.48-1.54 (2H, m), 1.71-1.78 (2H, 
m), 1 .93-1 .99 (2H, m), 2.47 (2H, t, J = 7.3Hz), 2.57-2.60 (2H, m), 2.65-2.74 (4H, m), 2.82-2.85 (2H, m), 2.89-2.95 (4H, 
m), 2.98 (1 H f q, J = 6.3Hz), 3.81 (3H, s), 3.89 (2H, t, J = 6Hz), 6.82-6.88 (2H, m), 7.1 1 -7. 19 (2H, m), 7.62 (2H, d, J = 5Hz). 
IR (free base; neat) vcrrr 1 : 1676, 1604, 1494, 1360, 1243, 1162. 

Example 74 

1 -(1-Acetyl-2,3-dlhydro-1 H-lndol-5-yl)-5-[[2-(2-methoxyophenyl)ethyl]amlno]-1 -pentanone hydrochloride 
[0935] 




[0936] Using tert-butyl 5-(1 -acetyl-2,3-dihydro-1 H-indol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyllcarbamate 
(170 mg) obtained in Reference Example 7 according to the same method as that of Example 1 , the title compound 
(87 mg) was obtained as colorless crystals having a melting point of 1 75 to 176°C. 

"•H NMR(400MHz, DMSO-d 6 ) S 1.58-1.72 (4H, m), 2.18 (3H, s), 2.90-3.05 (8H, m), 3.17 (2H, t, J = 8.5Hz), 3.79 (3H, 
s), 4.14 (2H, t, J = 8.5Hz), 6.90 (1H, t, J = 7.5Hz), 6.99 (1H, d, J = 7.5Hz), 7.16 (1H, d, J = 7.5Hz), 7.24 (1H, t, J = 
8.3Hz). 7.82-7.85 (2H, m), 8.08 (1H, d, J = B.3Hz), 8.91 (2H, brs). 
IR (KBr) vcnr 1 : 2955, 2789, 1680, 1661, 1603, 1496, 1441, 1440, 1255. 
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Example 75 



6-(5- [[2 -(2-Met^^ 
5 [0937] 



10 



75 



20 




H 



HQ 



H OMe 

N -6 



amorphous powders tothesamemethodasthatof Example 1, the title compound was obtained as colorless 

br s), 1 0.94 (1 H, s). " lin ' mj ' d, J = 2.1 Hz), 7.63 (1H, dd, J = 8.6, 2. 1 Hz), 8.98 (2H r 

MS m/z: 383 [M+H]+ 



Example 76 
[0939] 



pyrrolo[3,2,1 -ij]quinolin-4-one 



30 



35 



45 



50 




Example 77 
[0941] 



•tetrahydro-4H-pyrrolo[3,2 ( 1-ij]quinolln- 



55 




[0942] U«nge-<5^kw^ 



(500 mg) obtained In Ref- 
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erence Example 1 and 7-meth oxy-2, 3,4,5 -tetrahydro-1H-2-benzazepine (304 mg) according to the same method as 
that of Example 9, the title compound (294 mg) was obtained as colorless crystals having a melting point of 167 to 
168°C. 

1 H NMR(free base; 200MHz, CDCI3) 5 1.45-1.80 (6H, m), 2.38 (2H, t, J = 7.4Hz), 2.71 (2H, t, J = 7.6Hz), 2.80^3.15 
(8H, m), 3.21 (2H, t, J = 8.4Hz), 3.78 (3H, s), 3.84 (2H, s), 4.13 (2H, t, J = 8.4Hz), 6.61 (1H, dd. J = 8.0, 2.6Hz), 6.69 
(1H, d, J = 2.6Hz), 7.02 (1H, d, J = 8.4Hz), 7.66 (1H, s), 7.70 (1H, s). 

Example 78 

8-[6-(1 l 3,4,5-Tetreliydro-2H-2^enzazepin-2-yl)pentanoyn-1^ i 5,64etrahydrD^H-pyrrolo 
hydrochloride 

[0943] 



Cb 



[0944] Using 8-(6-bromohexanoyl)-1 ^.e-tetrahydro^H-pyrrolop^l -IJ]qulnolin-4-one (500 mg) obtained in Refer- 
ence Example 2 and 2,3,4,5-tetrahydro-1 H-2-benzazeplne (252 mg) according to the same method as that of Example 
9, the title compound (463 mg) was obtained as colorless crystals having a melting point of 1 95 to 1 97° C. 
1 H NMR(free base; 200MHz, CDCI 3 ) 8 1.25-1.85 (8H, m), 2.35 (2H, t, J = 7.4Hz), 2.71 (2H, t, J = 7.6Hz), 2.80-3.00 
(4H, m), 3.02 (2H, t, J = 7.6Hz), 3.11 (2H, t, J = 5.4Hz), 3.22 (2H, t, J = 8.4Hz), 3.86 (2H, s), 4.13 (2H, t, J = 8.4Hz), 
7.00-7.20 (4H, m), 7.66 (1H, s), 7.70 (1H, s). 



elementary analysis 


as CayHagNjjCVHCI 




calculation value 


| C, 70.58; 


H, 7.34; 


N t 6.18. 


experimental value 


| C, 70.16; 


H, 7.32; 


N, 6.08. 



Example 79 

8-[6-(7-Methoxy-1,3,4 f 5-tetrahydro-2H-2-benzazepin-2-yl)pentanoyl]-1 ^^^-tetrahydro^H-pyrrolop.S.I-ijJquinolin- 
4-one hydrochloride 

[0945] 




[0946] Using B-(6-bromohexanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-4-one (500 mg) obtained in Refer- 
ence Example 2 and 7-methoxy-2,3,4,5-tetrahydro-1 H-2-benzazepine (253 mg) according to the same method as that 
of Example 9, the title compound (366 mg) was obtained as pale yellow amorphous powders. 

1H NMR(free base; 200MHz, CDCI 3 ) 6 1.24-1 .80 (8H, m), 2.34 (2H f t, J = 7.4Hz), 2.71 (2H, t, J = 7.6Hz), 2.80-3.15 
(8H, m), 3.22 (2H, t, J = 8.4Hz), 3.78 (3H, s), 3.84 (2H, s), 4.13 (2H, t, J = 8.4Hz), 6.61 (1H, dd, J = 8.0, 2.6Hz), 6.69 
(1H, d, J = 2.6Hz), 7.02 (1H, d, J = 8.4Hz), 7.66 (1H, s), 7.70 (1H, s). 
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Example 80 

8-[5-(1 f 3-Dlhydro-2H-lsolndol-2-yl)pentanolyl]-1 p 2,5 f 6-tetrahydro-4H-pyrrolo[3 f 2,1 -IJ]qulnolln-4-on0 hydrochloride 
[0947] 




[0948] Using S-fS-chloropentanoyO-I^^.S-tetrahydro^H-pyrrolotS^.I-ljlqulnolln^-one (600 mg) obtained tn Ref- 
erence Example 1 and isolndillne (269 mg) according to the same method as that of Example 9, the title compound 
(191 mg) was obtained as colorless crystals having a melting point of 21 9 to 221°C. 

1 H NMR(free base; 200MHz, CDCI 3 ) 5 1 .60-1 .95 (4H, m), 2.60-2.80 (4H, m), 2.90-3.05 (4H, m) r 3.19 (2H, t, J = 8.4Hz), 
3.92 (4H, s), 4.12 (2H, t, J = 8.4Hz), 7.10 (4H, s), 7.69 (1H, s), 7.73 (1 H p s). 



Example 81 



8-[3-[1 -(2-Phenylethyl)-4-piperldinyl]propanoyl]-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]qulnolln-4-one hydrochloride 



[0949] 



[0950] (2-Bromoethyl)benzene (0.22 ml) was added dropwise to a suspension of 8-[3-(4-piperidinyl)propanoyl]- 
1,2,5 f 6-tetrahydro-4H-pyrrolo[3 r 2,1-lj]qulnolin-4-one (500 mg) and potassium carbonate (500 mg) In acetonltrile (10 
ml) at room temperature. After stirring at room temperature for 12 hours, the reaction mixture was concentrated under 
reduced pressure. Water (1 5 ml) and ethyl acetate (20 ml) were added to the residue, and extracted with ethyl acetate. 
The extract was washed with brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated under 
reduced pressure. The resulting residue was purified by silica gel chromatography (elutlng solvent; ethyl acetate-meth- 
anol (9:1)) to give a free base compound of the title compound as a pale yellow oil (617 mg). 

1 H NMR(200MHz, CDCI 3 ) 5 1 .20-1 .50(3H f m), 1 .60-1 .85(4H, m), 1 .90-2.10(2H, m), 2.50-3.1 0(1 2H, m), 3.21 (2H, t, J 
= 8.4Hz), 4,12(2H, t, J = 8.4Hz), 7.1 0-7.35(5H, m) t 7.68(1 H, s), 7.72(1 H, s). 

[0951] A solution of the above free base compound (610 mg) in ethanol was treated with 1 equivalent or more of 
hydrogen chloride (ethyl acetate solution) to give the title compound as colorless crystals having a melting point of 21 9 
to221°C. 



elementary analysis 


as C 27 H32N 2 02«HCI 




calculation value \ 
experimental value 


C, 71.58; H.7.34; 
C.71.27; H.7.13; 


N,6.18. 
N, 6.20. 
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Example 82 

8-(3-[1-(2-(2-Methylphenyt)ethyl)-4^ 
hydrochloride 

[0952] 




[0953] Using 8-[3-(4-piperidinyl)propanoyl]-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]qulnolin-4-one (600 mg) and 
1 -(2-bix>moethyl)-2-methylbenzene (432 mg) according to the same method as that of Example 81 , the title compound 
(624 mg) was obtained as colorless crystals having a melting point of 21 5 to 21 6 C C. 

1 H NMR(free base; 200MHz, CDCI 3 ) 5 1 .25-1 .50 (3H, m), 1.55-1 .85 (4H, m), 1 .90-2.20 (2H, m), 2.33 (3H, s), 2.45-2.60 
(2H, m), 2.65-3.10 (10H, m), 3.23 (2H, t, J = 8.4Hz), 4.14 (2H, t, J = 8.4Hz), 7.13 (4H, s) ( 7.68 (1H, s), 7.72 (1H, s). 



elementary analysis 


as C 28 H34N 2 02»HCI • 


0.5H 2 O 


calculation value 


C, 70.64; H, 


7.62; 


N, 5.88. 


experimental value j 


C, 70.24; H, 


7.66; 


N.5.81. 



Example 83 

B-(3-[1-[2-(2-Fluorophenyl)ethyl]-4-piperidinyl]propanoyl)-1 ,2,5,6-tetrahydro^H-pyrrolo[3,2,1-ij]quinolin-4-one 
hydrochloride 

[0954] 



O 




[0955] Using 8-[3-(4-piperidinyl)propanoyl]-1 ^.S^-tetrahydro^H-pyrrolofS^.I -ij]quinolin-4-one (600 mg) and 
1 -(2-bromoethyl)-2-f luorobenzene (367 mg) according to the same method as that of Example 81 , the title compound 
(380 mg) was obtained as colorless crystals having a melting point of 21 0 to 212°C. 

1 H NMR(free base; 200MHz, CDCI 3 ) 6 1 .20-1 .45 (3H, m), 1 .55-2.1 0 (6H, m), 2.50-3.1 0 (1 2H, m), 3.23 (2H, t, J = 8.4Hz), 
4.14 (2H, t, J = B.4Hz), 6.95-7.30 (4H, m), 7.68 (1H, s), 7.72 (1H, s). 



elementary analysis as C 27 H 31 FNI 2 O 2 »HCI«0.5H 2 O 


calculation value 
experimental value 


C, 67.56; H, 6.93; N, 5.84. 
C, 67.92; H, 6.68; N, 5.79. 
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Example 84 

8-(3-[1-[2-(3-Fluorophenyl)ethyl]-4-plperlcllnyl]propanoyl)-1 ,2 f 5 f 6-tetrahydro-4H-pyrrolo[3,2,1-ij]qulnolln-4-one 
hydrochloride 

[0956] 




[0957] Using 8-[3-(4-plper!dinyl)propanoyl]-^ (500 mg) and 

1 -(2-bromoethyl)-3-f luorobenzene (367 mg) according to the same method as that of Example 81 , the title compound 
(351 mg) was obtained as colorless crystals having a metting point of 225 to 227°C. 

1 H NMR(free base; 200MHz, CDCI 3 ) 8 1.20-1.50 <3H, m), 1.60-1.85 (4H, m), 1 .90-2.10 (2H, m), 2.50-3 10 (12H m) 
3.23 (2H, t ( J = 8.4Hz), 4.14 (2H, t, J = 8.4Hz), 6.80-7.00 (3H, m), 7.15-7.30 (1H, m), 7.68 (1H, s) f 7.72 (1H t s). ' 

Example 85 

8-(3-[1-[2-(3-Chlorophenyl)ethy^ 
hydrochloride 

[0958] 




[0959] Using 8-[3-(4-piperidinyl)propanoyl]-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]qulnolin-4-one (500 mg) and 
1 -(2-bromoethyi)-3-chlorobenzene (394 mg) according to the same method as that of Example 81 , the title compound 
(369 mg) was obtained as colorless crystals having a melting point of 223 to 225°C. 

1H IMMR(free base; 200MHz, CDCI 3 ) 8 1.20-1 .50 (3H, m), 1 .60-1.85 <4H, m), 1.90-2.10 (2H, m), 2.45-3.10 (12H m) 
3.23 (2H, t, J = 8.4Hz), 4.14 (2H, t, J = 8.4Hz), 7.00-7.30 (4H, m), 7.68 (1H, s), 7.73 (1H, s). 



elementary analysis as C 27 H 31 CIN 2 <VHC>H20 
calculation value j C, 64.16; H, 6.78; N, 5.54. 
experimental value J C, 63.92; H, 6.75; N, 5.52. 
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Example 86 



8-[3-{1-(2,3-Dihydro-1H-lnclen-2-yl)-4-plpei1dinyl]propanoyl]-1 ^.S.e-tetrahydro^H-pyrTolclS^.I-IJlqulnolln^-one 
hydrochloride 



[0960] 



0 



[0981] Using 8-[3-(4-plperldinyl)propanoyl]-1 ,2,5,6-tetrahydro-4H-pyrTolo[3,2,1-ij]qulnolln-4-one (600 mg) and 
2,3-dihydro-1H-lnden-2-yl methanesulfonate (428 mg) according to the same method as that of Example 81 , the title 
compound (326 mg) was obtained as colorless crystals having a melting point ot 290°C (dec). 
1 H NMR(free base; 200MHz, CDCI 3 ) 51.10-1 .40 (3H, m), 1 .45-1 .80 (4H, m), 1 .85-2.00 (2H, m), 2.61 (2H, t, J = 7.6Hz), 
2.70-3.20 (13H, m) p 4.03 (2H, t, J = 8.4Hz), 7.00-7.15 (4H, m), 7.57 (1H, s), 7.62 (1H, s). 



elementary analysis as CgaH^^CVHOO.Sf-^O 



calculation value j C, 70.94; H, 7.23; N, 5.91 . 
experimental value j C, 71.19; H, 6.97; N, 5.71. 



Example 87 

B-[3-[1 -(3-Phenylpropyl)-4-piperidinyl]propanoyl]-1 ,2,5,B-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-4-one hydrochloride 
[0962] 




HQ 



[0963] Using 8-[3-(4-piperidinyl)propanoyl)-1 ^.S^-tetrahydro^H-pyrrolop^.l-ijlquinolin^-one (500 mg) and 
(3-bromopropyl) benzene (0.245 ml) according to the same method as that of Example 81 , the title compound (488 
mg) was obtained as colorless crystals having a melting point of 173 to 175°C . 

1 H NMR(free base; 200MHz, CDCI 3 ) 8 1.20-1.45 (3H, m), 1.60-2.00 (8H, m), 2.35 (2H r t, J = 7.6Hz), 2.61 (2H, t, J = 
8.0Hz), 2.70 (2H, t, J = 8.4Hz), 2.80-2.95 (4H, m), 3.01 (2H, t, J = 8.0Hz), 3.21 (2H, t, J = 8.4Hz), 4.12 (2H, t, J = 8.4Hz), 
7.05-7.35 (5H, m), 7.67 (1H, s), 7.71 (1H, s). 



elementary analysis 


as CgeH^NgOg^HCI 




calculation value 


! c, 


72.01; 


H, 


7.55; 


N, 6.00. 


experimental value 


|c 


71 .68; 


H, 


7.50; 


N, 5.73. 



211 



EP 1 466 625 A1 

Example 88 

8 .[3ii-(2-PhenoxyetW hydrochloride 
[0964] 




[0965] Using 8-[3-(4-plperldinyl)propanoyl]-1 ,2,5,6-tetrahydro-4H-pyrrolo[3 p 2.1-IJ]qulnolln-4-one (500 mg) and 
(2-bromoethoxy)benzene (0.222 ml) according to the same method as that of Example 81 , the title compound (190 
mg) was obtained as colorless amorphous powders. 

1H NMR(free base; 200MHz, CDCl 3 ) 8 1 .20-1 .45 (3H, m), 1 .60-1.85 (4H, m), 2.00-2.25 (2H, m) r 2.71 (2H, t, J = 7.6Hz), 
2.80 (2H, t, J = 6.2Hz), 2.85-3.10 (6H, m), 3.22 (2H, t, J = 8.4Hz), 4.00-4.20 (4H, m), 6.85-7.00 (3H, m), 7.20-7.35 (2H, 
m), 7.67 '(IH.s), 7.71 (1H,s). 



elementary analysis as C 27 H 32 N 2 03»HO0.5H 2 0 



calculation value ; C, 67.84; H, 7.1 7; N, 5.86. 
experimental value |c r 68.10; H, 7.22; N, 5.83. 



Example 89 

8-(3-[1-[2-(2-Ethoxyphenoxy)ethyl]-4-piperidinyl]propanoyl)-1 ,2 p 5 F 6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one 
hydrochloride 



[0966] 



[0967] Using 8-[3-<4-piperidinyl)propanoyl]-1 ^.S^-tetrahydro^H-pyrrolop^jHjJquinolin^-one (500 mg) and 
1 -(2-bromoethoxy)-2-ethoxybenzene (41 2 mg) according to the same method as that of Example 81 , the title compound 
(583 mg) was obtained as colorless amorphous powders. 

1 H NMR(free base; 200MHz, ODC\ 3 ) 6 1 .20-1 .50 <6H, m), 1 .60-1 .80 (4H, m), 2.00-2.25 (2H, m), 2.71 (2H, t, J = 7.6Hz), 
2.80-3.15 (8H, m), 3.22 (2H, t, J = 8.4Hz), 4.00-4.20 (6H, m), 6.85-6.95 (4H, m), 7.67 (1H, s), 7.72 (1H, s). 



elementary analysis as C 2 gH3 6 N 2 0 4 »H CI 0.5^0 


calculation value 
experimental value 


C, 66.72; H, 7.34; N, 5.37. 
C, 66.75; H, 7.26; N, 5.28. 
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Example 90 

5-[5-[[2*{2-Chlorophenyl)ethyl](methyl)amino]pentanoyG-1 t 3-dlhydro-2H-beixzlmldazol-2-one hydrochloride 
5 [0968] 



10 




HO 



15 



20 



25 



30 



35 



40 



[0969] Using 5-<5-chloropentanoyl)-1 ,3-dlhydro-2H-benzimldazol-2-one obtained In Reference Example 9 and 
N-{2-(2-chlorophenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound 
was obtained as colorless crystals having a melting point of 234 to 235°C. 

1 H NMR(300MHz, DMSO-d 6 ) 5 1.68-1 .79 (4H, m), 2.83 (3H, d, J = 4.8Hz), 3.04-3.30 (8H, m), 7.03 (1H, d, J = 8.4H2), 
7.31-7.50 (5H, m), 7.69 (1H, dd, J = 8.3, 1 .7Hz), 10.46 (1H, brs), 10.96 (1H, s), 11.10 (1H, s). 
MS m/z: 386 [M+H] + 



elementary analysis 


as C 21 H 24 CIN 3 O 2 -HCh0.5H 2 O 


calculation value 


! C, 58.47; 


H. 6.08; 


N, 9.74. 


experimental value 


| C, 58.49; 


H, 6.05; 


N.9.51. 



MS m/z: 386 [M+H]+ 
Example 91 

5-[5-[[2-{2-Chlorophenyl)ethyl](methyl)amino]pentanoyl]-1,3-dimethyl-1 ,3-dihydro-2H-benzimidazol-2-one 
hydrochloride 

[0970] 




HQ 



45 



50 



[0971] Using 5-(5-chloropentanoyl)«1 ,3-diemthyM ,3-dihydro-2H-benzimidazol-2-one obtained in Reference Exam- 
ple 10 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title 
compound was obtained as colorless crystals having a melting point of 142 to 143°C. 

1 H NMR(Free base; 200MHz, CDCI 3 ) 8 1.64-1.83 (4H, m), 2.42 (3H, s), 2.54-2.74 (4H, m), 2.93-3.02 (4H, m), 3.46 
(3H, s), 3.47 (3H, s), 6.99 (1 H, d, J = 8.4Hz), 7.13-7.35 (4H, m), 7.63 (1 H, d, J = 1 .2Hz), 7.79 (1 H, dd, J = 8.2, 1 .6Hz). 
MS m/z: 414[M+H]+ 



55 
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Example 92 

1 -(1-Acetyl-2,3-dlhydro-1 H-lndol-5-yl)-5-[(2-phenylethyl)amlno]-1-pentanone hydrochloride 
[0972] 




[0973] Using tert-butyl 5-(1-acetyl-2 r 3-dihydro-1H-indol-5-yl)-5-oxopentyl(2-phenylethyl)carbamate (280 mg) ob- 
tained In Reference Example 48 according to the same method as that of Example 1 , the title compound (220 mg) was 
obtained as colorless crystals. 

1 H NMR(400MHz, DMSO-d 6 ) 8 1 .60-1 .73(4H, m), 2.18(3H, s), 2.90-3.01 (6H, m), 3.05-3.10(2H, m), 3.16(2H, t, J = 
8.4Hz), 4.13(2H, t, J = B.4Hz), 7.21 -7.34(5H, m), 7.81 (1H, s) t 7.82(1 H, d, J = 8 Hz), 8.08(1 H, t J = 8Hz), 9.21 (2H, br. 
s). IR (KBr) vcm* 1 : 3438, 2783, 1679, 1662, 1604, 1495, 1440, 1401, 1334, 1260. 

Example 93 

1 -(1-Acetyl-2,3-dihydro-1 H-indol-5-yl)-5-[[2-(2-chlorophenyl)ethyl]amlno]-1 -pentanone hydrochloride 
[0974] 




[0975] Using tert-butyl 5-(1-acetyl-2 t 3-dl hydro- 1 H-lndol-5-yl)-5-oxopentyl[2-(2-chlorophenyl)ethyl]carbamate (330 
mg) obtained in Reference Example 49 according to the same method as that of Example 1 , the title compound (1 75 
mg) was obtained as colorless crystals having a melting point of 185 to 186°C. 

1 H NMR(400MHz, DMSO-d 6 ) 5 1 .63-1 .74(4H, m), 2.17(3H, s), 2.92-3.01 (4H, m), 3.08-3.18(6H, m), 4.13(2H, t, J = 
8Hz), 7.26-7.34(2H, m), 7.39(1 H, d, d, J = 7, 2Hz), 7.44(1 H, d, d, J = 7, 2Hz), 7.81 (1H, s), 7.82(1 H, d, J = 8Hz), 8.07 
(1H, d, J = 8Hz), 9.35(2H, s). 

IR (KBr) vcm- 1 : 3434, 2947, 2782, 1683, 1660, 1441, 1403, 1335, 1259. 
Example 94 

1 -(2,3-Dlhydro-1 H-lndol-5-yl)-5-[[2-(2-methoxyphenyl)ethyl]amino]-1 -pentanone dlhydrochloride 
[0976] 




[0977] Using tert-butyl 5-(2,3-dihydro-1 H-indol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate (452 mg) ob- 
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tained in Reference Example 50 according to the same method as that of Example 1 , the title compound (330 mg) was 
obtained as colorless crystals having a melting point of 164 to 165°C. 

1 H NMR(400MHz, DMSO-dg) o 1 .58-1 .72(4H, m), 2.93(6H, t, J = 7Hz), 2.99-3.03(2H, m), 3.05(2H, t, J = 8.2Hz), 3.60 
(2H, t ( J = 6.2Hz), 3.78(3H t s) , 6.81 (1H, d, J = 8Hz), 6.89(1 H, t, J = 7Hz), 6.98(1 H, d, J = 7Hz), 7.17(1 H, d, J = 7Hz), 
7.24(1 H. t, J = 7Hz), 7.74(1 H, d, J = 8Hz), 7.75(1 H, s), 9.06(4H, br.s). 
IR (KBr) vcm* 1 : 3429, 2950, 2781 , 2460, 1694, 1497, 1247. 

Example 95 

1 -(2,3-Dihydro-1 H-indol-5-yl)-5-[[2-(2-methoxyphenyl)ethyllamlno]-1 -pentanone dihydrochloride 
[0976] 




[0979] Using tert-butyl 5-(2,3-dihydro-1H«lndol-5-yl)-5-ox^ 

tained in Reference Example 51 according to the same method as that of Example 1 , the title compound (1 06 mg) was 
obtained as colorless crystals having a melting point of 150 to 151°C. 

1 H NMR(400MHz, DMSO-d 6 ) 5 1 .60-1 .67(4H, m), 2.80(3H, s) t 2.85-3.01 (10H, m), 3.44(2H, t, J = 8.4Hz), 3.78(3H, s), 
6.46(1 H, d, J = 8.3Hz), 6.89(1 H, t, J = 7.4Hz), 6.98(1 H, d, J = 8.3Hz), 7.1 6(1 H, d, J = 7.4Hz), 7.23(1 H, t, J = 8.3Hz), 
7.60(1 H, s), 7.72(1 H, d, J = 8.3Hz), 9.10(3H, br.s). 

IR (KBr) vcm* 1 : 3436, 2583, 2424, 1675, 1600, 1494, 1464, 1249, 1032, 760. 
Example 96 

1 -(1 -Ethyl-2,3-dihydro-1 H-lndol-5-yl)-5-[[2-(2-methoxyphenyl)ethyl]amino]-1 -pentanone dihydrochloride 
[0960] 




[0981] Using tert-butyl 5-(1-ethyl-2,3-di hydro- 1H-indol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbam ate (165 
mg) obtained in Reference Example 52 according to the same method as that of Example 1 , the title compound (145 
mg) was obtained as colorless crystals having a melting point of 131 to 133°C. 

1 H NMR(400MHz, DMSO-d 6 ) 5 1.08(3H, t, J = 7.2Hz), 1 .61-1 .69(4H, m), 2.84-3.01(1 OH, m), 3.23(2H, q, J = 7.2Hz), 
3.48(2H, t, J = 8.4Hz), 3.78(3H, s), 6.45(1 H, d, J = B.4Hz), 6.89(1 H, t, J = 7Hz), 6.98(1 H, d, J = B.4Hz), 7.16(1 H, d, J 
= 7Hz), 7.23(1 H, t, J = 8.4Hz), 7.59(1 H, s), 7.70(1 H, d, J = 8.4Hz), 9.11 (3H, br). 
IR (KBr) vcm- 1 : 3426, 2777, 2458, 1697, 1602, 1496, 1442, 1317, 1248, 1051 , 763. 
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Example 97 

1 -[1 -(3-Hydroxypropyl)-2,3-dihydro-1 H-lndol-5-yl]-5-[[2-(2-methoxyphonyl)ethyl3amlno]-1 -pentanone dlhydrochiorlde 
[0982] 




OH 



[0983] Using tert-butyl 5-[1 -(3-hydroxypnopyl)-2,3-dihydro-1 H-indol-5-yl]-5«oxopentyl[2-(2-methoxyphenyl)ethyl]car- 
bamate (60 mg) obtained in Reference Example 53 according to the same method as that of Example 1, the title 
compound (55 mg) was obtained as pale yellow amorphous powders. 

1H NMR(40OMHz, CD a OD) S 1 .66-1 .79(4H, m), 1 .84(2H , t, J = 7.4Hz), 1 .90-1 .99(2H, m), 2.92-3.1 8(8H, m), 3.35(2H, 
t, J = 6Hz), 3.57-3.70(4H p m), 3.82(3H, 8), 4.82(4H, s), 6.63(1 H, d, J = 8Hz), 6.88(1 H, t, J = 7Hz), 6.95(1 H, d, J = 8Hz), 
7.1 6(1 H, d, J = 7.4Hz), 7.23(1 H, t, J = 7.4Hz), 7.69(1 H, s), 7.79(1 H, d, J = 7Hz). 
IR (neat) vcnr*: 3402, 2920, 1693, 1602, 1496, 1443, 1247, 760. 

Example 98 

Ethyl [5-(5-[[2-(2-metoxyphenyl)ethyl]amino]pentanoyl)-2,3-dihydro-1H-indol-1-yl]acetate dlhydrochiorlde 
[0984] 



[0985] Using ethyl [5-(5-[(tert-butoxycarbonyl)[2-(2-methoxyphenyl)ethyl]amino]pentanoyl)-2 t 3-dihydro-1 H-indol- 
1 -yljacetate (270 mg) obtained in Reference Example 54 according to the same method as that of Example 1 , the title 
compound (255 mg) was obtained as pale yellow amorphous powders. 

1 H NMR(400MHz, CD 3 OD) 5 1.26(3H, t, J = 7Hz), 1 .70-1 .80(4H, m), 2.96-3.21(1 OH, m), 3.82-3.85(2H, m), 3.81(3H, 
s), 3.86(2H, s), 4.18(2H, q, J = 7.2Hz), 4.84(3H, s), 6.37(1 H, d, J = 8.34Hz), 6.91 (1H, t, J = 7.4Hz), 6.98(1 H, d, J = 
8.3Hz), 7.20(1 H, d, J = 7.4Hz), 7.26(1 H, t, J = 8.3Hz), 7.68(1 H, s), 7.76(1 H, d, J = 8.3Hz). 
IR (KBr) vcnr 1 : 3420, 2774, 1736, 1663, 1603, 1496, 1443, 124B, 11B2, 1026, 759. 
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Example 99 

N-Ethyl-5-(5-[[2-(2-metoxyphenyl)ethyU^^ hydrochloride 
[0986] 




[0987] Using tert-butyl 5-[1 -[(ethylamlno)carbonyl]-2,3-di hydro- 1 H-lndol-5-y!]-5-oxopentyl[2-(2HTiethoxyphenyl) 

ethyl]carbamate (250 mg) obtained in Reference Example 55 according to the same method as that of Example 1 , the 

title compound (205 mg) was obtained as colorless crystals having a melting point of 185 to 186°C. 

1 H NMR(400MHz, DMSO-de) 6 1 .0B(3H, t, J = 7.3Hz), 1 .63-1 .70(4H, m), 2.92-3.03(8H, m), 3.11 -3.18(4H, m), 3.79(3H, 

s), 3.93(2H, t, J = 8.4Hz), 6.87-6.91 (2H, m), 6.98(1 H, d, J = 8.4Hz), 7.16(1 H, d, J = 7.4Hz), 7.24(1 H, t, J = B.4Hz), 7.73 

(1H, s), 7.76(1 H, d, J = 8.4Hz), 7.88(1 H, d, J = 8.4Hz), 9.06(2H, s). 

IR (KBr) vcm* 1 : 3315, 2773, 1667, 1604, 1526, 1494, 1442, 1319, 1245, 754. 

Example 1 00 

1 -(1 -Acetyl-2,3-dihydro-1 H-indoh5-yl)-5-[[2-(2-methoxyphenyl)ethyl](methyl)aminoh1 -pentanone hydrochloride 
[0988] 




[0989] Using 1-(1-acetyl-2,3-dihydro-1H-indol-5-yl)-5-chloropentan-1 -one obtained In Reference Example 11 and 
N-[2-(2-methoxyphenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound 
was obtained as yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 5 1 .54-1 .61 (2H, m), 1 .70-1 .78(2H, m), 2.25(3H, s), 2.31 (3H, s), 2.46(2H, t, J = 
7.5Hz), 2.55-2.59(2H, m), 2.76-2.80(2H, m), 2.94(2H, t, J = 7.3Hz), 3.23(2H, t, J = 8.3Hz), 3.81 (3H, s), 4.11 (2H, t, J = 
8.3Hz), 6.82-6.87(2H, m), 7.12-7.1 9(2H, m), 7.81-7.84(2H, m), 8.23(1H, d, J = 8.3Hz). 
IR (free base; neat) vcnr 1 : 1673, 1603, 1493, 1440, 1394, 1329, 1244. 
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Example 101 



1-(1-Acetyl-2 r 3-dlhydro-1H-ln^ hydrochloride 



[0991] Using 1-(1-acetyl-2,3-dihydro-1H-lndol-5-yl)-5-chloropentan-1-one obtained In Reference Example 11 and 
N-[2-(2-chlorophenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound 
was obtained as yellow amorphous powders. 

1H NMR(free base; 400MHz, CDCI 3 ) 8 1 .54-1 .61 (2H, m), 1 .70-1 .77(2H, m), 2.24(3H, s), 2.33(3H, s), 2.47(2H, t, J = 
6.3Hz), 2.61 (2H, t, J = 7Hz), 2.88-2.95(4H, m), 3.22(2H, t, J = 7.5Hz), 4.1 0(2H r t, J = 7.5Hz), 7.11 -7.33(4H, m), 7.79-7.83 
(2H, m), 8.22(1 H t d, J = 8.5Hz). 

IR (free base; neat)vcnv 1 : 1673, 1604, 1489, 1440, 1391, 1330, 1256. 
Example 1 02 

1.(1.A CQ ty|-2,3-dihydro-1H-indol-5-yl)-6-[[2-(2-methoxyphenyl)ethyl]amino]-1-hexanone hydrochloride 



[0993] Using 1 -(1 -acetyl-2,3-dihydro-1 H-indol-5-yl)-6-bromo-1 -hexanone (388 mg) obtained In Reference Example 
12 and 2-(2-methoxyphenyl)ethylamine (378 mg) according to the same method as that of Example 9, the title com- 
pound (140 mg) was obtained as colorless crystals having a melting point of 186 to 187°C. 

1H NMR(free base; 400MHz, CDCI 3 ) 5 1 .35-1 .43(2H, m), 1 49-1.56(2H, m), 1 .64(1 H, br.s), 1 .69-1 .76(2H, m), 2.24(3H, 
s), 2.68(2H ( t, J = 7Hz), 2.83(4H, br.s), 2.91 (2H, t, J = 7Hz), 3.22(2H, t, J = 8.3Hz), 3.81 (3H, s), 4.11(2H, t, J = 8.3Hz), 
6.83-6.B8(2H, m), 7.13-7.20(2H, m), 7.79-7.82(2H, m), 8.23(1 H, d, J = 8.3Hz). 
IR (free base; neat) vcnv 1 : 1673, 1602, 1493, 1440, 1394, 1329, 1243. 

Example 103 

1 -(1-Acetyl-2,3-dihydro-1 H-indol-5-yl)-6-[[2-(2-chlorophenyl)ethyllamino]-1 -hexanone hydrochloride 



[0990] 




[0992] 




[0994] 
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[0995] Using 1 -{1 -acetyl-2 , 3-d i hydro- 1 H-lndol-5-yl)-6-bromo-1 -hexanone (270 mg) obtained in Reference Example 
1 2 and 2-(2-ch!orophenyl)ethylamine (311 mg) according to the same method as that of Example 9, the tttle compound 
(128 mg) was obtained as colorless crystals having a melting point of 1 82 to 1 83° C. 

1 H NMR(free base; 400MHz, CDCy 8 1 .38-1 .44(2H, m), 1 .47(1 H, br.s), 1 .50-1 .57(2H ( m), 1 .70-1 .77(2H, m), 2.24(3H, 
s), 2.66(2H, t, J = 7.5Hz), 2.85-2.94(6H, m), 3.22(2H, t, J = 8Hz), 4.10(2H, t, J = 8Hz), 7.14-7.35(4H, m), 7.79-7.82 
(2H, m), 8.22(1 H, d, J = 8.5Hz). 

IR (free base; neat) vcnr 1 : 1673, 1604, 1489, 1441, 1395. 1330, 1262. 
Example 1 04 

1 -(1 -Acetyl-2,3-dlhydro-1 H-lndo^5-yl)-6-D:2-(2-methoxyphenyl)ethyl](methyl)amlno^1 -hexanone hydrochloride 
[0996] 




[0997] Using 1-(1 -acetyl-2 ,3-dihydro-1H-indol-5-yl)-6-bromo-1 -hexanone obtained in Reference Example 12 and 
N-[2-(2-methoxyphenyl)ethyl]-N-methyiamine according to the same method as that of Example 9, the title compound 
was obtained as yellow amorphous powders. 

1 H NMR(free base; 400MHz, CDCI 3 ) 5 1.36-1 .42(2H, m), 1 .51-1 .58(2H, m), 1.70-1 .78(2H, m), 2.24(3H, s), 2.31(3H, 
s), 2.42(2H, t, J = 7.5Hz), 2.55-2.59(2H, m), 2.76-2.80(2H, m) p 2.92(2H, t, J = 7.5Hz), 3.21 (2H, t, J = 8.3Hz), 3.81 (3H, 
s) 4.09(2H, t, J = 8.3Hz), 6.82-6.89(2H, m) f 7.12-7.19(2H, m), 7.79-7.83(2H, m), 8.23(1 H, d, J = 8.3Hz). 
IR (free base; neat) vcm- 1 : 1674, 1603, 1493, 1440, 1394, 1329, 1244. 

Example 105 

1 -(1 -Acetyl-2,3-dihydro-1 H-indol-5-yl)-6-[[2-(2-chlorophenyl)ethyll(methyl)amino]-1 -hexanone hydrochloride 
[0998] 

O Me CI 




HC1 



[0999] Using 1-(1 -acetyl-2 r 3-dihydro-1H -in do l-5-yl)-6-bromo-1 -hexanone obtained In Reference Example 12 and 
N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound 
was obtained as'colorless crystals having a melting point of 1 77 to 178 C C. 

1 H NMR(free base; 400MHz, CDCl 3 ) 8 1.35-1 .42(2H, m), 1 .50-1 .58(2H, m), 1 .70-1 .78(2H, m), 2.25(3H, s), 2.33(3H, 
s), 2.43(2H, t, J = 7Hz), 2.58-2.62(2H, m), 2.88-2.95(4H, m), 3.23(2H, t, J = 8Hz), 4.10(2H, t, J = 8Hz), 7.11 -7.33(4H, 
m), 7.80-7.83(2H, m), 8.22(1 H, d, J = 8.5Hz). . 
IR (free base; neat) vcm' 1 : 1674, 1604, 1489, 1441, 1394, 1329, 1246. 
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Example 1 06 

6-[5K(2-Phenylethyl)amlno]pentanoyl]-2H-1 > 4-benzoxazln-3(4H)-one hydrochloride 
5 [1000] 



10 




is [10011 Using tart-butyl 5-QXO*(a*xo*,4*l^ 

talned In Reference Example 41 ccordlng to the same method as that of Example 1 , the title compound was obtained 

NMRPOoS (4H, br), 2.96-3.01 (BH, m). 3.10(2H, brj), 4.69(2H, S) ( 7.05(1 H, d, J = 8.4 Hz), 

7.26-7.37(5H, m), 7.53(1 H, d, J = 1.B Hz). 7.63(1 H, dd, J = 6.4. 1.5 Hz). B.13(2H, br), 10.95(1 H, s). 
20 [M+H] + (ESI+)=353, HPLC purity 94%(220nm) 

Example 1 07 

N-(5-{5-[[2-(2-chloroph 
25 hydrochloride 

[1002] 



30 



40 



50 



55 




HCI 



[1003] Using N-[5-(5-chloro P entanoyi)-2,3-dihydro.1 H-inden-2-yl]methanesulfonamide obtained in Reference Ex- 
ample 233 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the 
title compound was obtained as colorless amorphous powders. 

1H NMR (free base; 200MHz, CDCI 3 ) 6 1 .52-1 .81 (4H, m), 2.33 (3H, a), 2.47 (2H , t, J = 7.4 Hz), 2.60 (2H m) 2-64-2.98 
(BH m). 3.01 (3H, s>, 3.35 (2H, dd, J = 16.4, 7.2 Hz), 4.30 (1H. m), 5.08 (1H, br), 7.07-7.34 (5H, m). 7.78 (2H, m) . 



Example 108 

45 6-(5-[[2-(2-Ethoxyphenyl)ethyl]amino]pentanoyl)-2H-1,4-benzoxazin-3(4H)-one hydrochloride 



[1004] 



j 



ri0051 Using tort-butyl 2-(2-ethoxyphenyl)ethyl[5-oxo-5-(3-oxo-3,4-dihydro-2H-1 ^benzoxazln-e-yOpentyllcar- 
bamate obtained in Reference Example 42 according to the same method as that of Example 1 , the title compound 
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was obtained as colorless amorphous powders. 

1 H NMR(3Q0MHz, DMSO-cy 5 1.67(4H, br.), 2.95-3.G2(8H, m), 3.52{2H, br.s), 3.80(3H,s), 4.69(2H f s), 6.89-6.99(1 H, 
m) r 6.99-7.04(2H, m), 7.20-7.2e(2H, m), 7.54(1 H, d, J = 1 .8 Hz), 7.63(1 H, dd, J = 8.4, 1.5Hz), 9.11 (2H, br.), 1 0.96(1 H, 
s). MS nVz: 397 [M+HF 

Example 109 

6-(54[2-(2-Flurophenyl)ethyllamino]pentanoyl)-2H-1,4-benzoxazin-3(4H)-one hydrochloride 
[1006] 




[1007] Using tert-butyl 2-(2-flurohenyl)ethyl[5-oxo-5-(3-oxo-3,4-dIhydro-2H-1 ,4-benzoxazln-6-y!)pentyl)carbamate 
obtained In Reference Example 43 according to the same method as that of Example 1 , the tltlecompound was obtained 
as colorless amorphous powders. 

1 H NMR(300MHz r DMSO-d 6 ) 8 1.67(4H, m), 3.00-3.04(6H, m), 3.09(2H, m), 4.69(2H, s), 7.06(1H, d, J = 8.1Hz), 
7.1 7-7.24(2H, m), 7.30-7 .38(2H, m), 7.51 (1 H, d, J = 1 .8 Hz), 7.63(1 H, dd, J = 8.4, 1 .8Hz), 9.04(2H, br), 1 0.93(1 H, s). 
MS m/z: 371 [M+H] + 

Example 110 

6-(5-[[2-(2-Chlorophenyl)ethyl]aminolpentanoyl)-2H-1 ,4-benzoxazln-3(4H)-one hydrochloride 
[1008] 




[1009] Using tert-butyl 2-(2-chlorophenyl)ethyl[5-oxo-5-(3-oxo-3 l 4-dlhydro-2H-1 ,4-benzoxazin-6-yl)pentyl]car- 
bamate obtained in Reference Example 44 according to the same method as that of Example 1 , the title compound 
was obtained as colorless amorphous powders. 

1 H NMR(300MHz, DMSO-d 6 ) 5 1.68(4H,m), 2.98-3.02(4H, m), 3.11(4H, br.), 4.69(2H, s), 7.04(1H, d, J = 8.1Hz), 
7.31-7.49(4H, m), 7.52(1 H, d, J = 1 .5 Hz), 7.63(1H, dd, J = 8.3, 1.4Hz), 9.13(2H, br.), 10.93(1H r s). 
MS m/z: 387 [M+H] + 
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Example 111 



6-(5-[[2-(3-Methoxyphenyl)e^ hydrochloride 



[1010] 



i 

H 




HCI 



[1011J Using tert-butyl 2-(3-methoxyphenyl)ethyl[5-oxo-5-(3-oxo-3 t 4-dlhydro-2H-1 ,4-benzoxazin-6-yl)pentyl]car- 
bamate obtained In Reference Example 45 according to the same method as that of Example 1 , the title compound 
was obtained as colorless amorphous powders. 

1H NMR(300MHz, DMSO-cy 8 1.67(4H, br.), 2.92-3.02(6H, m), 3.13(2H, br.), 3.75(3H, s), 4.69(2H, s), 6.82-6.84(3H, 
m), 7.05(1 H, d, J = 8.4 Hz), 7.23-7.28(1H, m). 7.52(1 H, d. J = 2.1 Hz), 7.63(1 H, dd, J = 8.3, 2.0Hz), 9.03(2H, br.), 10.93 
(1H,s). 

MS m/z: 383 [M+H] + 
Example 112 

6 .(5-[[2-(3-Ethoxyphenyl)ethyl]amino]pentanoyl)-2H-1 l 4-benzoxazfn-3(4H)-one hydrochloride 



[1013] Using tert-butyl 2-(3-ethoxyphenyl)ethyl[5-oxo-5-(3-oxo-3 l 4-dihydro-2H-1 ,4-benzoxazin-6-yl)pentyl]car- 
bamate obtained In Reference Example 46 according to the same method as that of Example 1 , the title compound 
was obtained as colorless amorphous powders. 

lH NMR(300MHZ, DMSO-d 6 ) 5 1 .32(3H, t, J = 6.9 Hz), 1.67(4H, br.), 2.91-3.02(6H, m), 3.11(2H f br.), 4.01 (2H, q, J = 
6.9Hz). 4.68(2H, s), 6.80-6.82(3H, m), 7.05(1 H, d, J = 8.4Hz), 7.21-7.26(1 H, m), 7.52(1 H, d, J = 1 .8 Hz), 7.63(1 H, dd, 
J = 8.3, 1 .4Hz) , 9.02(2H, br.), 1 0.93(1 H, s). 
MS m/z: 397 [M+H] + 

Example 113 

6-(5-[[2-(3-Flurophenyl)ethyllamino]pentanoyl)-2H-1,4-benzoxazin-3(4H)-one hydrochloride 



[1012] 




[1014] 
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[1015] Using tort-butyl 2-(3-flurophenyl)ethy1[5-oxo-5-(3-oxo-3,4<lihydro-2H-1 ,4-benzoxazin-6-yl)pentyl]carbamate 
obtained In Reference Example 56 according to the same method as that of Example 1 , the title compound was obtained 
as colorless amorphous powders. 

1 H NMR(300MHz, DMSO-d 6 ) 8 1.67(4H, br.), 2.95-3.03(6H, m) ( 3.14{2H, br.) ( 4.69(2H, s), 7.06(1H, d, J = 8.4Hz), 
7.09-7.1 7(3H, m), 7.34-7.42(1 H, m), 7.52(1 H, d, J = 1.8 Hz), 7.63(1 H, dd, J = 8.3, 1.4Hz), 9.04(2H, br), 1 0.93(1 H, s). 
MS m/z: 371 [M+HJ+ 

Example 114 

6-(5K[2-(3-Chlorophenyl)ethyl]amino]pentanoyl)-2H-1,4-benzoxazln'3(4H)-one hydrochloride 



[1017] Using tert-butyl 2-(3-chlorophenyl)ethyI[5-oxo-5-(3-oxo-3,4-dihydro-2H-1 ,4-benzoxazin-6-yl)pentyl]car- 
bamate obtained in Reference Example 57 according to the same method as that of Example 1 , the title compound 
was obtained as colorless amorphous powders. 

1 H NMR(300MHz, DMSO-d 6 ) 5 1.67(4H, br.), 2.95-3.02(6H, m), 3.13(2H, br.), 4.69(2H, s), 7.06(1 H, d, J = 8.1Hz), 
7.24-7.38(4H, m), 7.52(1 H, d, J = 1 .8 Hz), 7.63(1 H, dd, J = 8.3, 1.1 Hz), 9.06(2H, br.), 10.94(1 H, s). 
MS m/z: 387 [M+H] + 

Example 115 

6-[5-[Methyl(2-phenylethyl)amino)pentanoyl]-2H-1,4-benzoxazin-3(4H)-one hydrochloride 



[1019] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and N-me- 
thyl-N-(2-phenyiethyl)amine according to the same method as that of Example 9, the title compound was obtained as 
colorless amorphous powders. 

1H NMR(200MHz, DMSO-d 6 ) 6 1.68(4H, br), 2.81(3H, s), 2.98-3.44(8H, m), 4.67(2H, s), 7.04(1H, d, J = 8.6Hz), 
7.25-7.51 (5H, m), 7.49(1 H, d, J = 2.0Hz), 7.62(1 H, dd, J = 8.6, 2.0Hz), 9.93(1 H, br.s), 10.88(1 H, s). 
MS m/z: 381 [M+H]+ 



[1016] 




[1018] 
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Example 116 



6-[5-[[2-(2-Methoxyphe^^ hydrochloride 
5 [1020] 



to 




15 



20 



ES^Ji? 8 t (5 ' C l w^ e " to ° yl) ' 2H " 1 ' 4 " benzoxazin - 3(4H) -° ne obtalned in Reference Example 7 and 

l!n^nl rt W t^ 0 V '" N 'T ethylanilne acCOrC " ng t0 the same method «• that of Exa ™P'e 9. the title compound 
was obtained as colorless amorphous powders. ^ 

lH NMR(200MH2,DMSO-d 6 )81.68(4H l br.),2.82(3H,d,J = 3.4Hz).2.94-3.23(8H,br.),3,82(3H s) 4 67(2 H s) 6 92 

ZZ^^&tS&S* * - m >- ™ * - • <-> MS? 

MS nVz: 397 [M+HJ+ 



Example 117 



6-[5-t[2.(2-Fluorophenyl)ethyl](methyl)amino]pentanoyl]-2H-1 t 4-benzoxazin-3(4H)-one hydrochloride 
[1022] 




40 



r2r s roXSer rdin9 to the same method as that ot Exampie »• ™« °**»* ~ 

i H nu"J R T «°^ 2 ;« DM8 °" d8) 8 1 ' 68(4H ' br) ' 2 82(3H - d ' J = 48Hz >- 2.98-3.34(8H, br.), 4.67(2H, s) 7 04(1 H d J - 
(1H S)'. m '' ^-28-7.40(2H, m), 7.51 (1H, d, J = 1.8Hz), 7.62(1 H, dd, J = 8.6, 2.2Hz), 10.26(1 H^brs), 10 89 



« Example 118 



6-[5-[[2-(2-Chlorophenyl)ethyl](methyl)amlno]pentanoyl]-2H-1 f 4-benzoxazi^ hydrochloride 
[1024] 

50 
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[1025] sing 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and N-[2-(2-chlo- 
ro phenyl)ethyl I- N-m ethyl amine according to the same method as that of Example 9, the title compound was obtained 
as colorless amorphous powders. 

1 H NMR(2C0MHz, DMSO-d 6 ) 5 1.69(4H, br.), 2.83(3H ( s), 2.97(2H, t, J = 7Hz) ( 3.1B(6H, m), 4.67(2H, s), 7.04<1 H, d, 
J = 8.2Hz), 7.30-7.38(2H, m), 7.43-7.51 (2H, m), 7.59(1 H, d, J = 1.8Hz), 7.62(1 H, dd, J = 8.4, 1.8Hz), 1 0.36(1 H, br.s), 
1 0.87(1 H, s). 
MS m/z: 401 [M+H] + 

Example 119 

6-[5fl2-(3-Methoxyphenyl)elhyl](methyl)amlno]pentanoyl]-2H-1 ( 4-ben2oxa^Jn-3(4H)-one hydrochloride 
[1026] 




[1027] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and 
N-[2-(3-methoxyphenyl)ethyl|-N-methylamlne according to the same method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR(200MHz, DMSO-d 6 ) 6 1 .68(4H, br.), 2.62(31-1, d, J = 3.2Hz), 2.96-3.34(8H, br.), 3.76(3H, s), 4.67(2H, s), 6.81 
(1H, d, J = 1 .6Hz), 6.86(2H, d, J = 5.6Hz), 7.04(1 H, d, J = 5.8Hz), 7.25(1 H, t, J = 5.2Hz), 7.50(1 H, d, J = 1 .6Hz), 7.61 
(1H, dd, J = 5.6, 1.4Hz), 9.68(1 H, br.s), 10.89(1 H, s). 
MS m/z: 397 [M+H] + 

Example 120 

6-[5-[[2-(3-Fluorophenyl)ethyl](methyl)amino]pentanoyl]-2H-1 l 4-benzoxazin-3(4H)-one hydrochloride 
[1026] 




[1029] Using6-(5-chloropentanoyl)-2H-1,4-benzoxazin-3(4H)-oneobtalnedinReferenceExample7andN-[2-(3-fluor- 
ophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound was obtained 
as colorless amorphous powders. 

1 H NMR(300MHz, DMSOd 6 ) S 1.68(4H, br.) p 2.82(3H, d, J = 4.5Hz), 2.98-3.36(8H ( br.), 4.67(2H, S), 7.02-7.19(4H, 
m), 7.34-7.42(1 H, m), 7.50(1 H, d, J = 2.1 Hz), 7.63(1 H, dd, J = 8.7, 2.1Hz), 9.69(1 H, br.s), 1 0.88(1 H, s). 
MS m/z: 385 [M+H] + 
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Example 121 

6-[5-[[2-(3-Chloroph©nyl)^ hydrochloride 
[1030] 



° hci 



[1031] Using6-(5<:hloropentanoyl)-2H-1,4-benzo 

rophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound was obtained 
as colorless amorphous powders. wwwwmea 

1 HNMR(200MHz l DMSO-d e )51.68(4H l br.),2.81 (3H, d, J = 4.8Hz), 3.03-3. 63 (8H, br.) f 4.67(2H s) 7 04MH d J- 

l^"Sw ■ m) ' 7,51 (1 H ' d> J = 1 - 8Hz) ' 762(1 H ' dd ' J = 8 4 ' 1 - 8Hz) ' 1006(1 " 



Example 122 

6-[6-[[2-(2-Methoxyphenyl)ethyl](methyl)amino]hexanoyl]-2H-1 l 4-benzoxazin-3(4H)-one hydrochloride 
25 [1032] 



30 




HCI 



35 m?o^I ^J" 9 6 -< 6 - bromoh6Xano yO-2H-1,4-benzoxazln-3(4H)-one obtained in Reference Example 8 and 
N-[2-(2-methoxyphenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR(2G0MHz, DMSO-d 6 ) 8 1 .31 -1 .41 (2H, m), 1 .61 -1 .79(4H, m), 2.79(3H, d, J = 4 8Hz) 2 92-3 42f8H br^ 3 81 
40 S?h; m) ' 7 - 2 °- 7 ' 30(2H ' m) ' 7 - 50 < 1 H » d ' J - 1 - 8H2 )' 7-61(1 H, dd, J = 8.2, 2.0Hz)! 10.13 

MSm/z: 411 [M+H]+ 

Example 123 

45 6-[6-[[2<2-Fluorophenyl)ethyi]^ 

[1034] 



50 



55 




HCI 



Me 



[1035] Using6-(6-bromohexanoyl)-2H-1,4-benzox^ 

ophenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound was obtained 
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as colorless amorphous powders. 

1 H NMR(200MHz, DMSOde) 6 1 .32-1 .42(2H, m), 1 .61-1 .78(4H, m), 2.81 (3H f s), 2.92-3.30(8H, br.), 4.67(2H. s), 7.03 
(1H. d, J = 8.4Hz), 7.05-7.24(2H t m), 7.29-7.43(2H, m), 7.51 (1H, d, J = 1.8Hz), 7.61 (1H, dd, J = 8.4, 1. 8Hz) , 10.60 
(1H, br.s), 1 0.90(1 H,s). 
MS m/z: 399 [M+HJ+ 

Example 124 

6-[6-n2-(2-Chlorophenyl)ethy]](methyl)amjno]hexanoyO-2H-1,4-benzoxazln-3(4H hydrochloride 
[1036] 




HCI 



[1037] Using 6-(6-bromohexanoyl)-2H-1 p 4-benzoxazln-3(4H)-one obtained In Reference Example 8 and N-[2-(2-chlo- 
rophenyl)ethyll-N-methylamine according to the same method as that of Example 9, the title compound was obtained 
as colorless amorphous powders. 

1 H NMR(200MHz, DMSO-d 6 ) 8 1 .33-1 .43(2H, m), 1 .61-1.78{4H, m), 2.85(3H, d, J = 4.8Hz), 2.96(2H, t, J = 7Hz), 
3.12-3.21(6H, m), 4.66(2H, s), 7.03(1H, d, J = 8.4Hz), 7.27-7.37(2H, m), 7.41-7.48(2H, m), 7.50(1H, d, J = 2.0Hz) t 
7.60(1 H, dd, J = 8.2, 2.0Hz), 1 0.29(1 H, br.s), 1 0.87(1 H, s). 
MS m/z: 415[M+H] + 

Example 126 

6-[6-[[2-(3-Methoxyphenyl)ethyl](methyl)amino]hexanoyl]-2H-1 ,4-benzoxazin-3(4H)-one hydrochloride 
[1038] 




[1039] Using 6-(6-bromohexanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 8 and 
N-[2-(3-methoxyphenyl)ethyl)-N-methylamine according to the same method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR(200MHz, DMSO-d 6 ) 6 1 .34(2H, br.), 1 .61-1 .78(4H, m), 2.79(3H, d, J = 3.8Hz), 2.96-3.26(8H, m), 3.75(3H, s), 
4.67(2H, s), 6.84(3H, t, J = 6.9Hz), 7.03(1 H, d, J = 8.4Hz) 755(1 H, t, J = 8.0Hz), 7.52(1 H, s), 7.61 (1 H, d, J = 7.4Hz), 
1 0.5(1 H, br.s), 10.91 (1H,s). 
MS m/z: 411 [M+H] + 
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Example 126 

6-[6-[[2-(3-Fluorophenyl)ethyl](methyl)amlno]hexanoyl]-2H-1 ,4-benzoxazln-3(4H)-one hydrochloride 
[1040] 




[1041] Using6-(6-bromohexanoyl)-2H-1,4-benzoxazin-3(4H)-oneob^ 

ophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound was obtained 
as colorless amorphous powders. 

1H NMR(300MHz ( CD 3 OD) 5 1 .44-1 .52(2H, br.), 1 .73-1 .86(4H, m), 2.94(3H, s), 3.00-3.19(4H, m) ( 3.23-3.49(4H m) 
4.67(2H, s), 6.98-7.1 5(4H, m), 7.33-7.40(1 H, m), 7.54(1 H, d, J = 2.1Hz), 7.67(1 H, dd, J = 8 4Hz 2 2Hz) 
MSm/z:399[M+H]+ ' ' 

Example 127 

6-[6-[[2-(3-Chlorophenyl)ethylJ(methyl)amino]hexanoyl]-2H-1,4-benzoxazin-3(4H)-one hydrochloride 
[1042] 




[1043] Uslng6-(6-bromohexanoyl)-2H-1 ( 4-benzoxazln-3(4H)-oneobtalnedlnReferenceExample8andN-[2-(3-chlo- 
rophenyl)ethyl]-N-methylarnlne according to the same method as that of Example 9, the title compound was obtained 
as colorless amorphous powders. 

1 H NMR(200MHz, DMSO-d 6 ) 8 1 .33-1 .40(2H, br.), 1 .62-1.76(4H, m), 2.80(3H, d, J = 4.8Hz), 2.93-3.63(8H m) 4 67 
(2H ( s) ( 7.03(1 H, d, J = 8.1Hz), 7.26-7.30(4H, m), 7.51 (1H, d, J = 1.8Hz), 7.61 (1H, d, J = 8.4Hz, 2.1Hz), 1 0.5(1 H, br. 
s) r 10.9(1H, s). 
MSm/z:415[M+H] + 

Example 128 

6-[5-[[2-(2-Ethoxyphenyf)ethyl](methyl)amino]pentanoyl]-2H-1,4-benzoxazin-3(4H)-one hydrochloride 
[1044] 




[1045] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained in Reference Example 7 and 
N-[2-(2-ethoxyphenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the tftle compound 
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was obtained as colorless amorphous powders. 

1 H NMR(free base; 200MHz, CDCI3) 8 1.41(3H, t, J = 6.9Hz), 1 .56-1 .63(2H, m), 1.70-1.78(2H, m), 2.33(3H, s), 2.47 
(2H, t, J = 7.5 ), 2.57-2.62(2H, m), 2.77-2.84(2H, m), 2.93(2H, t, J= 7.3H), 3.99^.06(2H, m), 4.68(2H, s), 5.60(1 H, br. 
s), 6.80-6.89(2H, m), 7.00(1 H, d, J = 8.4Hz), 7.10-7.26(2H, m), 7.51 (1H, d, J = 2.4Hz), 7.61 (1H, dd, J = 8.4, 2.1 Hz). 
MSm/z:411 [M+H] + 

Example 129 

6-[5fl2-(3-Ethoxypheny0ethyG(methy0amino]pentanoyl]-2H-1,4-benzoxazln-3(4H)-one hydrochloride 



[1047] Using 6-(5-chloropentanoyl)-2H-1 ,4-benzoxazln-3(4H)-one obtained in Reference Example 7 and 
N-[2-(3-ethoxyphenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR(free base; 300MHz, CDCl 3 ) 5 1.40(3H, t, J = 6.9Hz), 1 .53-1 .61(2H, m), 1 .69-1.76(2H, s), 2.30{3H, s), 2.45 
(2H, t, J = 7.4Hz), 2.57-2.63(2H, m), 2.69-2.76(2H, m), 2.91(2H, t, J = 7.2H), 4.00(2H,t. J = 6.9Hz), 4.67(2H, s), 5.60 
(1H, br.s), 6.69-6.78(3H, m), 6.99(1 H, d, J = 8.1Hz), 7.1 6(1 H, t, J = 8.0Hz), 7.52(1 H, d, J = 1.8Hz), 7.58(1 H, dd, J = 
8.4, 2.1Hz). 
MSm/z:411 [M+H] + 

Example 1 30 

6-[6-[[2-(2-Ethoxyphenyf)ethyl](methyl)aminolhexanoyl]-2H-1,4-benzoxazin-3(4H)-one hydrochloride 



[1049] Using 6-(6-bromohexanoyl)-2H-1,4-benzoxazin-3(4H)-one obtained in Reference Example 8 and 
N-[2-(2-ethoxyphenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR(base free; 200MHz, CDCI 3 ) 6 1 .37-1 .44(5H, m), 1 .53-1 .60(2H, m), 1 .71-1.78(2H, s), 2.34(3H, s), 2.45(2H, t, 
J = 7.4Hz), 2.55-2.64(2H, m), 2.76-2.93(4H, m), 3.96-4.06(2H, m), 4.67{2H, s), 5.32(1H, br.s), 6.78-6.89(2H, m), 6.99 
(1H, d, J = 8.0Hz), 7.12(2H, d, J = 7.2Hz), 7.54(1 H, d, J = 1 .8Hz), 7.59(1 H, dd, J = 8.2, 2.0Hz). 
MSm/z: 425 [M+H] + 



[1046] 




[1046] 
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Example 131 

6-[6-[[2-(3-EthoxyphenyO©thyn^ hydrochloride 
[1050] 




[1051] Using 6-(6-bromohexanoyl)-2H-1 ,4-benzoxazin-3(4H)-one obtained In Reference Example 8 and 
N-[2-(3-ethoxyphenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR(base free; 200MHz, CDCI 3 ) 5 1 .32-1 .42(5H, m), 1 .49-1 .59(2H, m), 1 .69-1 .78(2H, s), 2.30(3H, s), 2.42(2H, t, 
J = 7.6Hz), 2.59-2.66(2H, m), 2.70-2.77(2H, m). 2.89(2H, t, J = 7.2Hz), 3.97-4.04(2H, m), 4.67(2H, ■), 5.38(1H ( br.s), 
6.69-6.78(3H ( m), 6.98(1 H, d, J = 8.1 Hz), 7.1 7(1 H, t, J = 7.7Hz), 7.55(1 H, d, J = 1 .8Hz), 7.58(1 H, dd, J = 8.4, 2.1 Hz). 
MS m/z: 425 [M+H] + 

Example 132 

5-[5-tMethyl(2-phenylethyl)amino]pentanoyl]-1 ,3-dihydro-2H-benzimidazol-2-one hydrochloride 
[1052] 




[1053] Using 5-(5-chloropentanoyl)-1 ,3-dihydro-2H-benzimidazol-2-one obtained in Reference Example 9 and N- 
methyl-N-(2-phenylethyl)amine according to the same method as that of Example 9, the tttle compound was obtained 
as colorless crystals having a melting point of 240°C. 

•«H NMR(300MHz, DMSO-de) 8 1 .65-1 .75(4H, m), 2.80(3H, d, J = 4.8Hz), 3.00-3.08(6H, m), 3.23(2H, m), 7.03(1 H, d, 
J = 8.1Hz), 7.26-7.36(5H, m), 7.67(1 H, d, J = 8.4Hz),1 0.28(1 H, s), 10.94(1 H, s), 11. 09(1 H, s). 



elementary analysis as C 2 iH25N 3 0 2 'HO0.5H 2 0 
calculation value | C, 62.69; H.6.91; N, 10.44. 
experi mental value j C, 62.87; H, 6.63; N, 10.37. 

MS m/z: 352 [M+H] + 
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Example 133 

5-[5fl2-(2-Methoxyphenyl)ethyl](methyl)am hydrochloride 
[1054] 




[1055] Using 5-<5-chloropentanoyl)-1 .S-dihydro^H-benzimldazol^-one obtained In Reference Example 9 and 

N-[2-(2-methoxypehny1)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound 

was obtained as colorless crystals having a melting point of 169 to 180°C (in a sealed tube; dec). 

1 H NMR(300MHz, DMSO-dy 5 1 .65-1 .75(4H, m), 2.80(3H, d, J = 4.8Hz), 2.92-3.30(6H, m), 3.81 (3H, s), 6.89-6.95(1 H, 

m), 7.00-7.04(2H, m), 7.21-7.30(2H, m), 7,50(1H, s), 7.69(1H, dd, J = 8.3, 1 .7Hz), 10.09(1 H, br.s), 10.95(1H,s), 11.09 

(1H,s). 

MS m/z: 382 [M+H] + 
Example 134 

N-(5-{5-[[2-(2-memoxyphenyl)ethy^ 
hydrochloride 

[1056] 




[1057] Using N-[5-(5-chloropentanoyl)-2,3-dlhydro-1H-inden-2-yl)methanesulfonamlde obtained In Reference Ex- 
ample 233 and N-[2-(2-methoxyphentyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the 
title compound was obtained as colorless amorphous powders. 

1H NMR (free base; 200MHz, CDCI 3 ) 5 1.52-1.81 (4H, m), 2.33 (3H, s), 2.47 (2H, t, J = 7.4 Hz), 2.60 (2H, m), 2.78 
(2H, m), 2.93 (4H, m), 3.00 (3H, s), 3.35 (2H, dd t J = 1 6.4, 7.0 Hz), 3.81 (3H, s), 4.32 (1 H, m), 5.08 (1 H, br), 6.81 -6.90 
(2H, m), 7.11-7.30 (3H, m), 7.78 (2H r m). 

Example 135 

1 f 3-Dimethyl-5-[5-[methyl(2-phenylethyl)amino]pentanoyl]-1 ) 3-dlhydro-2H-benzlmldazol-2-one hydrochloride 
[1058] 
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[1059] Using 5-(5-chioropentanoyl)-1 , 3 -dim ethyl- 1 ,3-dlhydro-2H-benzlmldazol-2-one obtained In Reference Exam- 
ple 10 and N-methyl-N-(2-phenylethyl)amlne according to the same method as that of Example 9, the title compound 
was obtained as colorless crystals having a melting point of 142 to 157°C (in a sealed tube; dec). 
1 H NMR(free base; 300MHz, CDCI 3 ) 5 1.54-1 .69(2H, m), 1 .73-1 .83(2H, m), 2.31 (3H, s), 2.44-2.49<2H, m), 2.58-2.64 
(2H, m), 2.75-2.80(2H, m), 2.98-3.03(2H, m), 3.46(3H, s), 3.47(3H, s), 6.99(1 H, d, J = 8.1Hz), 7.15-7.30(5H, m), 7.63 
(1 H, d, J = 1 .5Hz), 7.69(1 H, dd, J = 8.3, 1 .7Hz). 
MS m/z: 380 [M+H}+ 

Example 136 

5-[5-[(2-Methoxyphenyl)ethyl](me 
hydrochloride 

[1060] 



Me 




[1061] Using 5-(5-chloropentanoyl)-1 ,3-dimethyl-1 ,3-dlhydro-2H-benzimidazol-2-one obtained in Reference Exam- 
ple 1 0 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title 
compound was obtained as colorless crystals having a melting point of 125 to 140°C (In a sealed tube; dec). 
1 H NMR(free base; 200MHz, CDCI 3 ) 8 1 .65-1 .84(4H, m), 2.39(3H, s), 2.51-2.69(4H, m), 2.77-2.87<2H, m), 2.99-3.06 
(2H, m), 3.46(3H, s), 3.47(3H, s), 3.82(3H, s), 6.82-6.91 (2H, m), 6.99(1H, d, J = 8.0Hz), 7.14-7.23(2H, m), 7.63(1H, 
d, J = 1 .6Hz), 7.69(1 H, dd, J = 8.4, 1 .4Hz). 
MSrn/z:410[M+H]+ 

Example 137 

N-[5-(5-{[2-(2-chlorophenyl)ethyl]amino}pentanoyl)-2,3-dlhydro-1H-inden-2-yl]methanesulfonamide hydrochloride 
[1062] 




[1063] Using N-[5-(5-chloropentanoyl)-2 r 3-dihydro-1H-inden-2-yl]methanesulfonamide obtained in Reference Ex- 
ample 233 and 2-(2-chlorophenyl)ethylamine according to the same methods as those of Reference Example 1 9 and 
Example 1 ( the title compound was obtained as colorless crystals having a melting point of 156 to 158°C. 
1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .52-1 .81 (4H, m), 2.47 (2H, t, J = 7.4 Hz), 2.60 (2H, m), 2.64-2.98 (6H, m), 
3.01 (3H, s), 3.35 (2H, dd, J = 16.4, 7.2 Hz), 4.30 (1H, m),5.08 (2H, br), 7.07-7.34 (5H, m), 7.78 (2H, m). 
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Example 138 

5•[5^(2-PhenylethyOamlno]pentanoy^-1,3-dIhydro-2H^enzl^nldazol-2-one hydrochloride 
[1064] 



HO 



[1065] Using 5-(5-chk>ropentanoyl)-1 ,3-dihydro-2H-benzlmidazol-2-one obtained in Reference 9 and 2-phenylethyt- 
amine according to the same methods as those ot Reference Example 19 and Example 1 , the title compound was 
obtained as colorless crystals having a melting point of 259°C (in a sealed tube). 

1 H NMR(300MHz, DMSO-d 6 ) 8 1 .68(4H, m), 2.93-3.13(6H, m), 7.03(1 H, d, J = 7.8Hz), 7.26-7.37(5H ( m), 7.50(1 H, s) r 
7.70(1 H, d, J = 8.1Hz), 8.88(2H, br.s), 1 0.95(1 H, s), 11.1 0(1 H, s). 



elementary analysis 


asC 21 H 25 N 


3 0 3 «HCI 




calculation value 


C, 62.45; 


H, 6.49; 


N, 10.40. 


experimentai value 


C, 62.20; 


H, 6.42; 


N, 10.38 



MS m/z: 368 [M+H]+ 
Example 139 

5-(5-[t2-(2-Methoxyphenyl)ethyl]amino]pentanoyl)-1,3-dihydro-2H-benzimidazol-2-one hydrochloride 
[1066] 




[1067] Using 5-(5-chloropentanoyl)-1 ,3-dihydro-2H-benzimidazol-2-one obtained in Reference 9 and 2-(2-methoxy- 
phenyl)ethylarnine according to the same methods as those of Reference Example 19 and Example 1, the title com- 
pound was obtained as colorless crystals having a melting point of 213°C (in a sealed tube). 

1H NMR(300MHz, DMSO-d 6 ) 5 1.67(41-1, m), 2.94-3.04(8H, m), 3.80(3H, s), 6.89-6.94(1 H, m), 6.99-7.04(2H, m), 
7.1 7-7.29(2H, m), 7.50(1 H, s), 7.69(1 H, dd r J « 8.1 , 1 .5Hz) p 8.66(2H, br.s), 10.95(1 H, s), 1 1 .10(1 H, s). 



elementary analysis as C20H22N3O2CM-ICI 


calculation value 
experimental value 


C, 58.83; H, 5.68; N, 10.29. 
C, 58.51; H, 5.53; N, 10.26. 



MS m/z: 372 [M+H] + 
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Example 140 

5-(5-[[2-(2-Chlorophenyl)ethyl]amlno]pentanoyl)-1 ,3-dlhydro-2H-benzlmldazol-2-one hydrochloride 
[1068] 

HCi 

[1069] Using 5-(5-chloropentanoyl)-1 ,3-dihydro-2H-benzoimldazol-2-one obtained In Reference Example 9 and 
2-(2-chlorophenyl)ethylamine according to the same methods as those of Reference Example 1 9 and Example 1 , the 
title compound was obtained as colorless crystals having a melting point of 233°C. 

1 H NMR(300MHz, DMSO-d 6 ) 5 1 .68(4H, m), 2.99-3.11 (8H, m), 7.03(1 H, d, J = 8.1 Hz), 7.31-7.48(5H, m), 7.69(1 H, dd, 
J = 8.3, 1.6Hz), 8.99(2H, br.s), 10.95(1H, s), 11.14(1H,s). 



elementary analysis 


as CaoH^NaOaCMHCI 




calculation value 
experimental value j 


C, 58.83; H, 5.68; 
C, 58.51; H,5.53; 


N, 10.29. 
N, 10.26. 



MSm/z: 372 [M+H]+ 
Example 141 

1,3-Dimethyl-5-[5-[(2-phenylethyl)amino]pentanoyl]-1,3-dihydro-2H-benzimidazol-2-one hydrochloride 
[1070] 




[1071 ] Using tert-butyl 5-(1 ,3-dimethyl-2-oxo-2,3-dihydro-1 H-benzimidazo!-5-yl)-5-oxopentyl(2-pheny1ethyl)car- 
bamate obtained in Reference Example 58 according to the same method as that of Example 1 , the title compound 
was obtained as colorless crystals having a melting point of 187 to 189°C (in a sealed tube). 

■»H NMR(300MHz, DMSO-d 6 ) 5 1.71(4H, m), 2.95-3.00(4H } m), 3.11 (4H, m), 3.36(3H t s) ( 3.38(3H, s), 7.26-7.38(6H, 
m), 7.74(1 H, d, J = 1 .2Hz), 7.82(1 H, dd, J = 8.1, 1.5Hz), 9.03(2H, br.s). 



elementary analysis as C 22 H 27 N 3 02»HCI 


calculation value 
experimental value 


C r 65.74; H, 7.02; N, 10.45. 
C, 65.38; H, 7.07; N, 10.55. 



MS m/z: 366 [M+H] + 
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Example 142 

5-(5-{[2-(2-Methoxyphenyl)ethyl]anriino)pentanoyf)-1 ,3-dlmethyl-1 ,3-dihydro-2H-benzlmldazol-2-one hydrochloride 
5 [1072] 



Me 



w 




'5 [1073] Using tert-butyl 5-(1 ,3-dimethyl-2-oxo-2,3-dihydro-1H-benzimidazol-5-yl)-^ 

ethyljcarbamate obtained in Reference Example 59 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals having a melting point of 178°C (in a sealed tube). 
1 H NMR(300MHz, DMSO-de) 8 1 .70(4H, m), 2.91-3.13(8H, m), 3.36(3H, s), 3.38(3H,s),3.80(3H I s), 6.89-6.94(1 H, m), 
6.99-7.02(1 H, s), 7.1 7-7.20(1 H r m), 7.23-7.29(2H, m), 7.74(1 H, d, J= 1.2Hz). 7.82(1 H, dd, J = 8.1 , 1 .5Hz), 8. 92 (2H, 

20 br.s). 



elementary analysis 


as CaaH^CVHCI 




calculation value 


i C, 63.95; 


H, 7.00; 


N, 9.73. 


experimental value 


C, 63.72; 


H, 6.95; 


N, 9.75. 



MS m/z: 396 [M+H]+ 
Example 143 

30 

5-(5-[[2-(2-Chlorophenyl)ethyl]amino]pentanoyl)-1,3-dimethyl-1,3-dihydro-2H-benzimidazol-2"On hydrochloride 
[1074] 

35 



40 




[1075] Using tert-butyl 2-(2-chlorophenyl)ethyl[5-(1 ,3-dimethyl-2-oxo-2,3-dihydro-1 H-benzimidazol-5-yl)-5-oxo- 
pentyljcarbamate obtained in Reference Example 60 according to the same method as that of Example 1 , the title 
45 compound was obtained as colorless crystals having a melting point of 168 to 169°C. 

1 H NMR(300MHz. DMSO-d 6 ) 5 1.71(4H, m), 3.01-3.11 (BH, m), 3.36(3H, s), 3.38(31^), 7.26-7.49(5H, m), 7.74(1 H, d, 
J = 1 .2Hz), 7.82(1 H, dd, J = 8.1 , 1.5Hz), 9.03 (2H, br.s). 



50 



elementary analysis as C 22 H26N302 CI * HCI 


calculation value 
experimental value 


C, 60.55; H, 6.24; N, 9.62. 
C, 60.33; H, 6.25; N, 9.62. 



MS m/z: 400 [M+H] + 

55 
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Example 144 

W1-Benzyl-2,3<llhydro-1^ 
[1076] 




H OMe 



[1077] Using tert-butyl 5-(1-benzyl-2,3-dihydro-1 H-indol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamat6 
(260 mg) obtained in Reference Example 61 according to the same method as that of Example 1 , the title compound 
(212 mg) was obtained as colorless crystals having a melting point of 88 to 89°C 

1 H NMR(400MHz, DMSO-d 6 )f> 1 .61-1 .65(4H, m), 2.85-3.00(1 OH, m), 3.47(2H, t, J = 8.5Hz), 3.78(3H s) 4 43(2H s) 
6 57(1H d, J = 8.3Hz), 6.89(1H, t, J = 8.3Hz), 6.98<1H, d r J = 8.0Hz), 7.17(1H, d, J = 7.5Hz), 7.22-7.35(6H, m), 7.58 
(1 H,br) ( 7.61 (1H,s), 7.70(1 H,d, J = 8.3Hz), 9.09(2H f s). * 
IR (KBr) vcnr 1 : 3336, 2950, 2786, 1687, 1602, 1496, 1454, 1246, 753. 

Example 145 

1-(1-Benzoyl-2,3-dihydro-lH-lndoI-5-yl)-5-[[2-(2-methoxyphenyl)ethyl]amlno]-1-pentanone hydrochloride 
[1078] 




[ £ ? 1 . ^ tert - but y' 5 "< 1 -benzoyl-2,3-dlhydro-1 H-indol-5-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate 
obtained In Reference Example 62 according to the same method as that of Example 1 , thetitle compound was obtained 
ascolorlesscrystalshavingameltingpointof 151to152°C. 1 H NMR(400MHz, DMSO«d R )S 1 61-1 71(4H m) 298-3 03 
(8H, m) 3.18(2H t, J = 8.0Hz), 3.79(3H, s) 4.05(2H, t, J = 8.3Hz), 6.89(1 H, t, J = 7.5Hz), 6.98(1 H, d, J = 7 5Hz), 7^7 
(1H, d, J = 7.5Hz), 7.24(1 H, t, J = 7.5Hz), 7.47-7.60(6H, m), 7.85(1 H, d, J = 6.6Hz), 7.87(1 H, s) } 9 19(2H s) 
IR (KBr) vcnr 1 : 3336, 2948, 2781, 1680, 1644, 1602, 1495, 1440, 1386, 1334, 1254, 762. 
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Example 146 



5-(5-{[2-(2-Methoxypheny)ethyl]8JTiinolpente^ hydrochloride 



[1080] 




H OMe 



[1081] Using tert-butyl 5-[1 -(anilinocarbony1)-2,3-dihydro-1 H-lndol-5-yl]-5-oxopenlyl[2-(2-methoxyphenyl)ethyl)car- 
bamate obtained In Reference Example 63 according to the same method as that of Example 1 , the title compound 
was obtained as colorless crystals having a melting point of 205 to 206°C (dec). 

1 H NMR(400MHz, DMSO-d 6 ) 6 1 .63-1 .68(4H, m), 2.93-3.03(8H, m), 3.21 (2H, t, J = 8.5Hz), 3.79(3H, s), 4.23(2H, t, J 
= 8.3Hz), 6.89(1 H, t, J = 7.5Hz), 6.98(1 H, d, J = 8.3Hz), 7.02(1 H, t, J = 7.5Hz), 7.1 7(1 H, d, J = 7.5Hz), 7.24(1 H, t, J = 
7.5Hz), 7.29(2H, t, J = 6.6Hz), 7.59(2H, d f J = 8.5Hz), 7.79(1 H, s), 7.82(1 H, d, J = 8.5Hz), 7.93(1 H, d, J = 8.5Hz) t 8.78 
(1H, s), 9.10(2H,S). 

IR (KBr) vcm* 1 : 3400, 2936, 2771, 1680, 1597, 1539, 1491, 1445, 1340, 1246, 752. 



8-(5-[2-(4-Methoxyphenyl)ethyl]amlno}penta^ hydrochloride 



[1083] Using tert-butyl 2-(4-methoxyphenyl)ethyl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -IJ]qulnolin- 
8-yl)pentyl]carbamate (1 .23 g) obtained in Reference Example 79 according to the same method as that of Example 
1 , the title compound was obtained as colorless crystals (914 mg) having a melting point of 1 79 to 1 81°C. 
1 H NMR (200MHz, DMSO-d 6 ) 6 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.8Hz), 2.85-3.15 (10H, m), 3.17 (2H f t, J = 8.4Hz), 
3.73 (3H, s), 3.99 (2H, t, J = B.4Hz), 6.89 (2H, d, J = 8.4Hz), 7.18 (2H, d, J = 8.4Hz), 7.73 (2H, s), 9.00-9.20 (2H, br). 



Example 147 



[1082] 




elementary analysis as CgsH^IS^Os'HOO.SHgO 



calculation value j C, 66.43; H, 7.14; N, 6.20. 
experimental value j C, 66.41 ; H, 7.04; N, 6.06. 
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Example 148 

8-(5-{[2-(4-Chlorophenyl)ethyl]amm^ hydrochloride 
[1084] 




[10B5J Using tert-butyl 2-(4-chlorophenyl)ethyl[5-oxo-5-(4-oxo-1 ^.S^-tetrahydro^H-pyrrolotS^.I-IJlqulnolln-S-yl) 
pentyljcarbamate (941 mg) obtained In Reference Example 80 according to the same method as that of Example 1 , 
the title compound was obtained as colorless crystals (708 mg) having a melting point of 193 to 195°C. 
1 H NMR (200MHz, DMSO-d 6 ) 8 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.8Hz), 2.75-3.25 (10H, m), 3.18 (2H, t, J = 8.4Hz), 
3.99 (2H, t, J = 8.4Hz), 7.31 (2H, d, J = 8.4Hz) p 7.40 (2H, d, J = 8.4Hz), 7.73 (2H, s), 9.05-9.30 (2H r br). 



elementary analysis as Cg^jCINgC^HCI 

calculation value | C, 64.43; H, 6.31 ; N, 6.26. 
experimental value j C, 64.07; H, 6.40; N, 6.07. 



Example 1 49 

8-(5-{[2-(3-Chlorophenyl)ethyl]amino)^^ hydrochloride 
[1086] 




[1087] Using tert-butyl 2-(3-chlorophenyl)ethyl[5-oxo-5-(4-oxo-1 ,2 ( 5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]qulnolin-8-yl) 
pentyl]carbamate (1.19 g) obtained in Reference Example 81 according to the same method as that of Example 1 , the 
title compound was obtained as colorless crystals (972 mg) having a melting point of 157 to 159°C. 
1H NMR (200MHz, DMSO-d e ) 8 1 .55-1 .80 (4H, m), 2.60 (2H, t, J = 7.8Hz), 2.85-3.20 (10H, m), 3.18 (2H f t, J = 8.4Hz), 
3.99 (2H, t, J = 8.4Hz), 7.20-7.45 (4H, m), 7.73 (2H, s), 8.80-9.05 (2H, br). 
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Example 150 

8-(5-{[2-(2-Hydroxyphenyl)ethyllamino}pentanoyl)-1 f 2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ljIqulnolln-4-ono hydrochloride 
[1088] 




[1089] Using tert-butyl 2-(2-hydroxyphenyl)ethyl[5-oxo-5-(4-oxo-1 ^.S.e-tetrahydro-AH-pyrrolota^.l-ljlquinolIn-S-yl) 
pentyljcarbamate (637 mg) obtained in Reference Example 82 according to the same method as that of Example 1 , 
the title compound was obtained as colorless crystals (530 mg) having a melting point of 112 to 113°C. 
1 H NMR (300MHz, DMSO-d 6 ) 8 1 .60-1 .80 (4H, m), 2.59 (2H, t, J = 7.8Hz), 2.85-3.10 (10H, m), 3.17 (2H f t, J = 8.4Hz), 
3.9B (2H, t, J = 8.4Hz), 4.50-5.50 (1H, br), 6.73 (1H, dt, J = 7.5, 1.2Hz), 6.88 (1H, dd, J = 7.8, 1 .2Hz), 7.00-7.10 (2H, 
m), 7.72 (1H, s), 7.73 (1H, s), 9.00-9.20 (2H, br). 



elementary analysis 


as C 2 4H 28 N 2 0 3 »HCI»2. 


0H 2 O 


calculation value j 


C, 61.99; 


H, 7.15; 


N, 6.02. 


experimental value j 


C, 61 .97; 


H, 6.87; 


N, 5.88. 



Example 151 

8-(5-{[2-(2,6-Dichlorophenyl)ethyl]amino}pentanoy^ 
hydrochloride 

[1090] 




[1091] Using tert-butyl 2-(2,6-dichlorophenyl)ethyl[5-oxo-5-(4-oxo-1 ,2,5 ) 6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin- 
8-yl)pentyl]carbamate (1 .08 g) obtained in Reference Example 83 according to the same method as that of Example 
1 , the title compound was obtained as colorless crystals (61 B mg) having a melting point of 1 71 to 1 74°C. 
1 H NMR (300MHz, DMSO-d e ) 5 1 .60-1 .80 (4H, m), 2.59 (2H, t, J = 7.8Hz), 2.90-3.1 0 (8H, m), 3.1 7 (2H, t, J = 8.4Hz), 
3.25-3.35 (2H, m), 3.98 (2H, t, J = 8.4Hz), 7.33 (1 H, dd, J = 8.7, 7.5Hz), 7.49 (2H, d, J = 7.5Hz), 7.72 (1 H, s), 7.73 (1 H, 
s), 9.25-9.50 (2H, br). 



elementary analysis 


as C 2a H2qC\ 2 N 2 0 2 »HC\ 




calculation value 


| C, 59.82; 


H, 5.65; 


N, 5.81. 


experimental value 


| C, 59.48; 


H, 5.67; 


N, 5.53. 
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Example 152 

8-(5-{[2-(2,3-Dlmethoxyphenyl)ethyl]am^ 
hydrochloride 

[1092] 




[1093] Using tert-butyl 2-(2,3-dimetho>cyphenyl)ethyl[5-oxo-5-(4-oxo-1 P 2,5 f 6-tetrahydro-4H-pyrrolo[3,2 ( 1 -IJJqulnolin- 
8-yl)pentyl]carbamate (1.13 g) obtained in Reference Example 84 according to the same method as that of Example 
1 , the title compound was obtained as colorless crystals (708 mg) having a melting point of 154 to 156°C. 
1 H NMR (300MHz, DMSO-d 6 ) 8 1.60-1 .80 (4H, m), 2.58 (2H. t, J = 7.8Hz), 2.90-3.10 (1 0H f m), 3.16 (2H, t, J = 8 4Hz) 
3.73 (3H, s), 3.78 (3H, s), 3.97 (2H, t, J = 8.4Hz) r 6.79 (1 H, dd, J = 8.2, 1 .8Hz), 6.94 (1 H, dd, J = 8.0, 1 .8Hz), 6.95-7.05 
(1H,m), 7.71 (1H,8), 7.72 (1H,s), 8.80-9.10 (2H, br). 



elementary analysis as CggHagNgO^HOO.SHgO 


calculation value 
experimental value 


C, 64.79; H.7.11; N.5.81. 
C, 64.34; H # 7.03; N, 5.55. 



Example 153 

8-(5-[2-(2-Thienyl)ethyl]amino)pentano hydrochloride 
[1094] 




[1095] Using tert-butyl 5-oxo-5-(4-oxo-1,2,5,6-tetrahydro^H-pyrrolo[3^^ 

carbamate (1 .44 g) obtained in Reference Example B5 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (700 mg) having a melting point of 167 to 169°C. 

1 H NMR (300MHz, DMSO-d 6 ) 8 1 .60-1 .80 (4H, m), 2.59 (2H, t, J = 7.BHz), 2.90-3.05 (6H, m), 3.1 0-3.30 (6H, m), 3.98 
(2H, t, J = 8.4Hz), 6.95-7.00 (2H, m), 7.40(1 H, dd, J = 4.8, 1 .5Hz), 7.72 (1H, s), 7.73 (1H, s), 9.10-9.30 (2H, br) 
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Example 154 



1 -(2,3-Dlhydro-l ,4-benzodioxln-5-yl)-^[2-(2-methoxyphenyl)ethyl]amino}-1 -pentanone hydrochloride 



[1096] 




• HCI 



Me 



[1097] Using tert-butyl 5-(2,3-dlhydro-1,4-benzodioxin-6-yl)-5-oxcpentyl[2-(2-methoxyD^ (1.18 
g) obtained in Reference Example 86 according to the same method as that of Example 1 , the title compound was 
obtained as colorless crystals (752 mg) having a melting point of 172 to 1 74°C. 

1H NMR (300MHz, DMSO-cfe) 5 1 .45-1.80 (4H, m), 2.90-3.15 (6H, m), 3.30-3.45 (6H, m) ( 3.80 (3H, s), 6.90 (1H, t, J 
= 7.4Hz) f 6.99 (1 H, d, J = 8.4Hz), 7.1 8 (1 H, dd, J = 7.4, 1 .8Hz), 7.20-7.30 (2H, m), 7.73 (1 H, d, J = 1 .5Hz), 7.80 (1 H t 
dd, J = 8.1 , 1 .5Hz), 8.95-9.15 (2H, br). 

Example 155 

2-Methoxy-5-{5-[(2-phenylethyl)amino]pentanoyl}benzenesulfonamide hydrochloride 



[1099] Using tert-butyl 5-[3-(amlnosulfonyl)-4-methoxyphenyl]-5-oxopentyl(2-phenylethyl)carbamate (1.00 g) ob- 
tained in Reference Example 87 according to the same method as that of Example 1 , the title compound was obtained 
as colorless crystals (833 mg) having a melting point of 160 to 1 68°C. 

1 H NMR (300MHz, DMSO-d 6 ) 6 1 .60-1.80 (4H, m), 2.85-3.20 (8H t m), 3.98 (3H, s), 750-7.40 (8H, m) , 8.20 (1H, dd, 
J = 8.8, 2.1Hz), B.28 (1H, d, J = 2.1Hz), 8.80-9.10 (2H, br). 



[1098] 




elementary analysis as C 2 oH 26 N20 4 S*HCI«0.5H 2 0 



calculation value jC, 55.10; H, 6.47; N, 6.43. 
experimental value ! C, 55.08; H, 6.37; N, 6.28. 
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Example 156 

2-Methoxy-5-(5-{[2-(2-methoxyphenyl)ethyl]am^ hydrochloride 
[1100] 




[1101] Using tert-butyl 5-[3-(aminosulfonylM-methoxyphenyl]-5-oxopenty^ 

(740 mg) obtained in Reference Example 88 according to the same method as that of Example 1 , the title compound 
was obtained as colorless crystals (504 mg) having a melting point of 139 to 141°C. 

1H NMR (300MHz, DMSO-dg) 5 1 .60-1.80 (4H, m), 2.85-3.1 0 (8H, m), 3.78 (3H, s), 3.98 (3H, s), 6.89 (1H ( dt, J = 7.3, 
1 .5Hz), 6.9B (1 H, d, J = 8.1 Hz), 7.16 (1 H, dd, J = 7.3, 1 .5Hz), 7.20-7.25 (3H, m), 7.31 (1 H, d, J = 8.7Hz), 8.20 (1 H, dd, 
J = 8.7, 2.4Hz), 828 (1H, d, J = 2.4Hz), 8.80-9.05 (2H, br). 



elementary analysis as C^HaQNaOgS-HOO.SHaO 

calculation value j C, 54.13; H, 6.49; N,6.01. 
experimental value ! C, 54.71 ; H, 6.50; N, 5.86. 

Example 157 

5-(5-{[2-(2-Chlorophenyl)ethyl]amino)pentanoyl)-2-methoxybenzenesulfonamide hydrochloride 
[1102] 




[1103] Using tert-butyl 5-[3-(aminosulfonyl)-4-methoxyphenyl]-5-oxopentyl[2-(2-chlorophenyl)ethyl]carbamate(1 .00 
g) obtained in Reference Example 89 according to the same method as that of Example 1 , the title compound was 
obtained as colorless crystals <B45 mg) having a melting point of 161 to 163°C. 

1H NMR (300MHz, DMSO-d 6 ) 6 1.60-1.80 (4H, m), 2.90-3.20 (8H, m), 3.99 (3H, s), 7.20-7.50 (7H, m), 8.21 (1H, dd, 
J = 8.6, 2.1 Hz), 8.30 (1 H, d, J = 2.1 Hz), 9.00-9.20 (2H, br). 



elementary analysis as C 2 oH2 5 CIN20 4 S*HCI 


calculation value 
experimental value 


C, 52.06; H, 5.68; N, 6.07. 
C, 52.04; H, 5.72; N, 5.93. 
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Example 158 



5^5-[[2-(2-Chlorophenyl)ethyQ(meth^ hydrochloride 



11104] 



HJtf 



MeO 



O. .O 




• HCI 



[1 1 05] Using 5-(5-chloropentanoyl)-2-methoxybenzenesulf onamide (800 mg) obtained in Reference Example 66 and 
N-[2-(2-chloropheny0ethyl]-N-methylamlne (533 mg) according to the same method as that of Example 9, the title 
compound (126 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI3) 5 1.45-1.80 (4H, m), 2.33 (3H, s), 2.40-2.65 (4H, m), 2.80-3.00 (4H, m), 4.10 
(3H f s), 4.50-5.50 (2H, br), 7.00-7.40(5H, m), 8.10-8.20(1 H, m), 8.20-8.30(1 H, m). 



N-lsopropyl-2-methoxy-5-(5-{[2-(2-methoxyphenyl)ethyl]amino}pentanoyI)benzenesulfonamlde hydrochloride 
[1106] 



[1107] Using tert-butyl 5-{3-[(lsopropylamlno)sulfonyl]-4-methoxyphenyl}-5-oxopentyl[2-(2-methoxyphenyl)ethyl] 
carbamate (1 .36 g) obtained In Reference Example 90 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (601 mg) having a melting point of 164 to 166 D C. 

1 H NMR (200MHz, DMSO-d 6 ) 8 0.96 (6H, d, J = 6.6Hz). 1 .60-1 .80 (4H, m), 2.85-3.40 (9H, m), 3.80 (3H, s), 4.01 (3H, 
s), 6.85-7.05 (2H, m), 7.15-7.45 (4H, m), 8.25 (1H, dd, J = 8.4, 2.2Hz), 8.31 (1H, d, J = 2.2Hz), 8.90-9.1 0 (2H, br). 



5-(5-{[2-(2-Chlorophenyl)ethyl]amino}pentanoyl)-N-isopropyl-2-methoxybenzenesulfonamide hydrochloride 



Example 159 




elementary analysis as CgjiH^IS^OgS'HCI 



calculation value j C, 57.76; H, 7.07; N, 5.61 . 
experimental value j C, 57.41 ; H, 7.21 ; N, 5.51 . 



Example 160 



[1108] 
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[1 109] Using tert-butyl 2-(2-chlorophenyl)ethyl(5-{3-[(isopropyta^^ 

bamate (1.28 g) obtained In Reference Example 91 according to the same method as that of Example 1, the title 
compound was obtained as colorless crystals (1 .00 g) having a melting point of 179 to 181°C. 

1 H NMR (200MHz, DMSO-de) 8 0.96 (6H, d, J = 6.6Hz), 1 .60-1 .80 (4H, m), 2.90-3.50 (9H, m), 4.01 (3H, S), 7.25-7 50 
(6H, m), 8.25 (1 H, dd, J = 8.4, 2.2Hz), 8.32 (1H, d, J = 2.2Hz), 9.00-9.25 (2H, br). 



elementary analysis as C 2 3H 31 CIN 2 0 4 S»HCI 


calculation value 
experimental value 


C, 54.87; H.6.41; N, 5.56. 
C, 54.67; H, 6.33; N, 5.33. 



Example 161 

5-{5-ff2-(2-Chlorophenyl)ethy^ hydrochloride 
[1110] 




[1111] Using 5-(5-chloropentanoyl)-N-isopropyl-2-methoxybenzenesulfonamide (800 mg) obtained in Reference Ex- 
ample 67 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine (470 mg) according to the same method as that of Example 
9, the title compound (536 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .06 (6H, d, J = 6.6Hz), 1 .50-1 .80 (4H, m), 2.34 (3H, s), 2.48 (2H t J = 7 2Hz) 
2.55-2.70 (2H, m), 2.85-2.90 (2H, m), 2.98 (2H, t, J = 7.2Hz), 3.30-3.55 (1H, m), 4.07 (3H, s), 4.85-4.95 (1H rm' 
7.05-7.35 (5H, m), 8.19 (1 H, dd, J = 8.8, 2.2Hz), 8.50 (1 H, d, J = 2.2Hz). ' 



elementary analysis 


86 C24H33CIN 2 O 4 S«HCI*0.5H 2 O 


calculation value 


| C, 54.75; 


H, 6.70; 


N, 5.32. 


experimental value 


| C, 54.45; 


H, 6.94; 


N.5.11. 



Example 1 62 

5-(5-{[2-(2-Methoxyphenyl)ethyl]amino}pentanoyl)-2,3-dihydro-1-benzofuran-7-sulfonamlde hydrochloride 
[1112] 




[1113] Using tert-butyl 5-[7-(aminosulfonyl)-2,3-dlhydro-1-benzofuran-5-yl]-5-oxopentyl[2-(2-methoxyphenyl)ethyl] 
carbamate (990 mg) obtained in Reference Example 92 according to the same method as that of Example 1 f the title 
compound (781 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (200MHz, DMSO-d 6 ) 8 1.50-1.90 (4H, m), 2.95-3.25 (8H, m), 3.41 (2H, t, J = 8.6Hz), 3.89 (3H s) 4 91 (2H 
t, J = 8.6Hz), 6.90-7.10 (2H, m), 7.20-7.40 (2H, m), 7.50 (2H, s), 8.71 (1H, s), 8.20 (1H, s), 8.95-9.25 (2H, br). 
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elementary analysis as C^H^I^OsS-HCI-O.S^O 


calculation value 
experimental value 


C, 55.28; H, 6.33; N, 5.86. 
C, 55.48; H, 6.50; N.5.61. 



Example 163 

5-(5-{[2-(2-Chlorophenyl)ethyl]amino}pentanoyl)-2 I 3-dihydro-14>enzofuran-7-surfonamide hydrochloride 
[1114] 




[11151 Using tert-butyl 5-[7-(aminosulfonyl)-2,3-dihydro-1 -benzofuran-5-yl]-5-oxopentyI[2-(2-chlorophenyl)ethyl] 
carbamate (900 mg) obtained in Reference Example 93 ccording to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (743 mg) having a melting point of 160 to 170°C. 
1H NMR (200MHz, DMSO-d 6 ) 5 1.60-1.80 (4H, m), 2.85-3.20 (8H, m), 3.32 (2H. t, J = 8.6Hz), 4.82 (2H, t, J = 8.6Hz), 
7.25-7.55 (6H, m), 8.11 (1H P s), 8.12 (1H, s), 9.10-9.40 (2H, br). 



elementary analysis as C^H^CI^O^HOO^^O 


calculation value 
experimental value 


C, 52.88; H, 5.58; N.5.87. 
C, 52.93; H r 5.42; N.5.66. 



Example 164 

5-{5-[[2-(2-Methoxyphenyl)ethyl](m^ hydrochloride 
[1116] 




[1117] Using 5-(5-chloropentanoyl)-2,3-dihydro-1 -benzofuran-7-sulfonamide (1 .00 g) obtained in Reference Exam- 
ple 70 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamlne (625 mg) according to the same method as that of Example 
9, the title compound (527 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 300MHz, CDCI 3 ) 8 1.50-1.80 (4H, m), 2.36 (3H, s), 2.52 (2H, t, J = 7.2Hz) ( 2.60-2.65 (2H, m), 
2.75-2.80 (2H, m) p 2.91 (2H, t, J = 7.2Hz), 3.00-5.00 (2H, br), 3.04 (2H, t, J = 8.7Hz), 3.81 (3H, s), 4.87 (2H, t, J = 
8.7HZ), 6.80-6.90 (2H, m), 7.10-7.20 (2H, m), 7.98 (1H, S), 8.19 (1H, s). 



elementary analysis 


as C 23 H3oN20 5 S*HC!0.5H 2 0 


calculation value 


C, 56.14; H, 


6.56; 


N, 5.69. 


experimental value 


C, 55.83; H. 


6.81; 


N, 5.45. 
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Example 1 65 

5-{5-[[2-(2-Chlorophenyl)ethyi](methyl)amlno]pentanoyl}-2 l 3-dlhydro hydrochloride 
[1118] 




[1119] Using 5-<5-chloropentanoyl)-2,3-dihydro-1 -benzofuran-7-sulfonamide (800 mg) obtained In Reference Exam- 
ple 70 and N-[2-(2-chlorophenyl)ethyl)-N-methylamine (513 mg) according to the same method as that of Example 9, 
the title compound (519 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 300MHz, CDCI 3 ) 8 1.45-1.80 (4H. m), 2.34 (3H. s), 2.48 (2H, t, J = 7.2Hz), 2.55-2.65 (2H, m), 
2.80-2.90 (4H, m), 3.32 (2H, t, J = 8.7Hz), 3.50-5.50 (2H, br), 4.88 (2H, t, J = 8.7Hz) ( 7.1 0-7.35 (4H, m), 7.99 (1 H, s), 
8.18(1H,s). 

Example 1 66 

N-isopropyl-5-(5-{[2-(2-methoxyphenyl)ethyl]amino}pentanoyl)-2 P 3-dlhydro-1-benzofuran-7-sulfonamide 
hydrochloride 

[1120] 




SO z NHi-Pr 

[1121] Using tert-butyl 5-{7-[(isopropylamlno)sulfonyl]-2,3-dlhydro-1-benzofuran-5-yl}-5-oxopentyl[2-(2-methoxy- 
phenyl)ethyl]carbamate (1 .00 g) obtained in Reference Example 94 according to the same method as that of Example 
1 , the title compound was obtained as colorless crystals (707 mg) having a melting point of 157 to 159°C. 1 H NMR 
(200MHz, DMSO-d 6 ) 5 0.99 (6H, d, J = 6.6Hz), 1 .60-1 .85 (4H, m), 2.80-3.15 (7H, m), 3.20-3.50 (4H, m), 3.80 (3H, s) t 
4.82 (2H, t, J = 8.8Hz), 6.85-7.05 (2H, m), 7.15-7.30 (2H, m), 7.60 (1H, d, J = 7.6Hz), 8.10 (2H, s), 8.90-9.15 (2H, br). 



elementary analysis as CssH^I^OgS^HCI 


calculation value 
experimental value 


C, 58.75; H, 6.90; N, 5.48. 
C, 58.33; H, 6.92; N, 5.31. 
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Example 1 67 

5-(5H[2-(2-Chlorophenyl)ethyl]amino}pentanoyl>^ hydrochloride 
[1122] 




[1123] Using tert-butyl2-(2-chlorophenyl)ethyl(5-{7-[(lsopro^ 

opentyl)carbamate (2.10 g) obtained in Reference Example 95 according to the same method as that of Example 1, 
the title compound was obtained as colorless crystals (2.16 g) having a melting point of 149 to 151 °C. 
1 H NMR (200MHZ, DMSOd 6 ) 8 0.99 (6H, d, J = 6.6Hz), 1 .60-1 .85 (4H, m), 2.90-3.20 (7H, m), 3.25-3.45 (4H, m), 4.82 
(2H, t, J = 8.8Hz), 7.30-7.50 (4H, m), 7.60 (1H, d, J = 7.6Hz), 8.10 (2H, s), 6.90-9.30 (2H, br). 



elementary analysis 


as C 24 H 31 CIN 2 O^HCI 




calculation value 
experimental value j 


C, 55.92; H, 6.26; 
C, 55.78; H, 5.99; 


N, 5.43. 
N, 5.26. 



Example 168 

N-isopropyl-5-{5-[[2-(2-methoxyphenyl)ethyl](methyl)amino]pentanoyl}-2,3-dihydro-1-benzofuran-7-sulfonamide 
hydrochloride 

[1124] 




[1125] Using 5-(5-chloropentanoyl)-f\l-isopropyl-2,3-dihydro-1 -benzofuran-7-sulfonamide (1.00 g) obtained in Ref- 
erence Example 71 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamine (551 mg) according to the same method as that 
of Example 9, the title compound (470 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 61.10 (6H, d, J = 6.6Hz), 1 .45-1 .80 (4H, m), 2.32 (3H, s), 2.46 (2H, t, J = 7.2Hz), 
2.50-2.60 (2H, m), 2.70-2.85 (2H, m), 2.96 (2H, t, J = 7.2Hz), 3.33 (2H, t, J = 8.8Hz), 3.35-3.55 (1 H, m), 3.82 (3H, s), 
4.65-4.B0 (1 H, m), 4.86 (2H, t, J = 8.8Hz), 6.80-6.90 (2H, m), 7.1 0-7.20 (2H, m), 8.04 (1 H, d, J = 2.0Hz), 8.24 (1 H, d, 
J = 2.0Hz). 



elementary analysis as C 26 H3 6 N 2 O 5 S»HCI»0.5H2O 


calculation value 
experimental value 


C, 58.47; H f 7.17; N, 5.24. 
C, 58.53; H, 7.31; N, 5.15. 
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Example 1 69 

5-{5-[[2-(2-Chlorophenyl)ethyl](methyl)am 
hydrochloride 

[1126] 




S0 2 NHi-Pr ■ HCI 



[1127] Using 5-(5-chloropentanoyl)-N-lsopropyl-2,3-dlhydro-1-ben2ofuran-7-sulfonamlde (1.00 g) obtained In Ref- 
erence Example 71 and N-[2-(2-chlorophenyl)ethoxy]-N-methylamlne (565 mg) according to the same method as that 
of Example 9, the title compound (490 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 51.10 (6H, d, J = 6.6Hz), 1 .45-1 .80 (4H, m), 2.31 (3H, s), 2.48 (2H, t, J = 7.2Hz), 
2.55-2.70 (2H, m), 2.BO-3.00 (4H, m), 3.33 (2H, t, J = 8.8Hz) p 3.35-3.60 (1H, m), 4.68 (1H, d t J = 7.4Hz), 4.86 (2H, t, 
J = 8.8Hz), 7.10-7.40 (4H, m), 8.04 (1H, d, J = 2.0Hz), 8.24 (1H, d, J = 2.0Hz). 



elementary analysis as C 25 H33CIN 2 O 4 S»HCI»0.5H 2 O 

calculation value | C, 55.76; H, 6.55; N, 5.20. 
experimental value | C, 55.38; H, 6.72; N.5.07. 



Example 1 70 

6-(6-{[2-(2-Chlorophenyl)ethyl]amino)pentanoyl)-2 } 2-dimethyl-8-chlomansulfonamide hydrochloride 
[1128] 




[1129] Using tert-butyl 5-[8-(amlnosulfonyl)-2,2-dimethyl-3 f 4-dihydro-2H-chlomen-6-yl]-5-oxopentyI[2-(2-chlophe- 
nyl)ethyl]carbamate (715 mg) obtained in Reference Example 96 according to the same method as that of Example 
1 , the title compound (568 mg) was obtained as colorless amorphous powders. 

1 H NMR (300MHz, DMSO-d 6 ) 6 1 .40 (6H, s), 1 .60-1 .80 (4H, m), 1 .87 (2H, t, J = 6.6Hz), 2.88 (2H , t, J = 6.6Hz), 2.90-3.20 
(8H, m), 7.01 (2H, s), 7.25-7.50 (4H, m), 7.39 (1H P d, J = 2.1Hz), B.14 (1H, d, J = 2.1Hz), 9.10-9.30 (2H, br). 



elementary analysis as C 


24 H 31 CIN 2 0 4 S»HCI< 


»0.5H 2 O 


calculation value 


c, 


54.96; 


H, 


6.34; 


N, 5.34. 


experimental value 


C, 


55.00; 


H, 


6.36; 


N, 5.11. 
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Example 1 71 

7^5-[(2-Phenylethyl)amlno]pem hydrochloride 
[1130] 




[1131] Using tert-butyl 5-[6-(amlnosulfonyl)-2,3-dihydro-1,4-benzodloxln-6-yl]-5-oxopentyl(2-phenylethyl)car- 
bamate (1.05 g) obtained In Reference Example 97 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (832 mg) having a melting point of 152 to 154°C. 
1 H NMR (300MHz ( DMSO-dg) 5 1 .55-1 .80 (4H, m), 2.85-3.20 (8H, m), 4.30-4.40 (2H, m), 4.40-4.50 (2H, m), 7.20-7.40 
(7H, m), 7.69 (1 H, d, J = 2.1Hz), 7.89 (1 H, d, J = 2.1 Hz), 8.95-9.20 (2H, br). 



elementary analysis 


asC 21 H 26 N 2°5 S * HCI 




calculation value 


C, 55.32; 


H.6.19; 


N, 6.14. 


experimental value 


C, 55.15; 


H, 6.06; 


N, 6.00. 



Example 1 72 

7-(5-{[2-(2-Methoxyphenyl)ethynamino)pentanoyl)-2 > 3-dihydro-1,4-benzodioxln-5-sulfonamide hydrochloride 
[1132] 




[1133] Using tert-butyl 5-[8-(aminosulfonyl)-2,3-dihydro-1,4-benzodioxin-6-yl]-5-oxopentyl[2-(2-methoxyphenyl) 
ethyQcarbamate (820 mg) obtained in Reference Example 98 according to the same method as that of Example Iben- 
zodioxin, the title compound was obtained as colorless crystals (632 mg) having a melting point of 1 66 to 1 68°C. 
1 H NMR (300MHz, DMSO-d e ) 5 1.55-1. BO (4H, m), 2.85-3.1 0 (8H, m), 3.80 (3H, s), 4.30-4.40 (2H, m), 4.40-4.50 (2H, 
m), 6.90 (1H, t, J = 7.5Hz), 6.99 (1H, d, J = 8.1Hz), 7.17 (1H, d, J = 7.5Hz), 7.25 (1H, t, J = 7.5Hz), 7.36 (2H, s), 7.69 
(1H f d, J = 2.1Hz), 7.8B (1H, d, J = 2.1Hz), 8.80-9.15 (2H, br). 



elementary analysis 


as C 22 H 28 CIN 2 0 6 S»HCI 




calculation value 


C, 54.48; 


H, 6.03; 


N. 5.78. 


experimental value 


C, 54.12; 


H,6.13;N, 


5.64. 
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Example 1 73 

7-(5-{[2-(2-Chlorophenyl)ethyl]amlno}pentanoyl)-2,3-dlhydro-1 ,4-benzodloxln-5-sulfonamlde hydrochloride 
[1134] 




[1135] Using tort-butyl 5-[8-(aminosulfonyl)-2,3-dlhydro-^ 

carbamate (1 .08 g) obtained In Reference Example 99 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (850 mg) having a melting point of 178 to 180°C. 
1 H NMR (300MHz, DMSO-d 6 ) 5 1 .60-1 .80 (4H, m), 2.90^3.20 (BH. m), 4.30-4.40 (2H, m), 4.40-4.50 (2H. m), 7.25-7.50 
(6H, m), 7.69 (1 H, d, J = 2.1 Hz), 7.88 (1H, d, J = 2.1 Hz), 8.95-9.25 (2H, br). 



elementary analysis 


as C 21 H 25 CIN 2 O s S-HCI*H 2 0 


calculation value 


C, 49.71; H.5.56; 


N, 5.52. 


experimental value 


C, 49.72; H,5.61; 


N, 5.35. 



Example 1 74 

7-{5-[[2-(2-Chlorophenyl)ethyn^ hydrochloride 
[1136] 




[1137] Using 5-chloro-1 -(2,3-dihydro-1 ,4-benzodioxin-6-yl)-1 -pentanone (1 .00 g) obtained in Reference Example 75 
and N-[2-(2-chlorophenyl)ethyl]-N-methylamine (565 mg) according to the same method as that of Example 9, the title 
compound (490 mg) was obtained as pale yellow amorphous powders. 

1H NMR (free base; 300MHz, CDCI 3 ) 5 1.45-1.75 (4H, m), 2.31 (3H, s), 2.45 (2H, t, J - 7.2Hz), 2.50-2.65 (2H, m), 
2.80-2.95 (4H, m), 4.00-5.50 (2H , br), 4.30-4.40 (2H, m) , 4.35-4.40 (2H , m), 7.05-7.35 <4H, m), 7.63 (1 H , s), 7.98 (1 H, s). 
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Example 175 



N-(2-methoxy-5-{5-[(2«phenyletty^ hydrochloride 



[1138] 




[1139] Using tert-butyl 5M4-methoxy-3-[(methylsulfonyl)am (1 .32 

g) obtained In Reference Example 100 according to the same method as that of Example 1 , the title compound was 
obtained as colorless crystals (945 mg) having a melting point of 131 to 133°C. 

1 H NMR (300MHz, DMSO-d 6 ) 5 1 .55-1 .75(4H, m), 2.85-3.20(8H, m), 2.96(3H, s), 3.89(3H, s), 7.15-7.40(6H, m), 
7.80-7.90(2H, m), 8.85-9.15(2H, br), 9.14<1 H, s). 



N-[2-methoxy-5-(5-{[2-(2-methoxyphenyI)ethyl]amino}pentanoyl)phenyl]methanesulfonami de hydrochloride 



[1 141 ] Using tert-butyl 5-{4-methoxy-3-[(methylsulfonyl)amino]phenyl}-5-oxopentyl[2-(2-methoxyphenyl)ethyl)car- 
bamate (550 mg) obtained in Reference Example 101 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (374 mg) having a melting point of 129 to 131 °C. 1 H NMR (300MHz, 
DMSO-d e ) 8 1.60-1 .75(4H, m), 2.90-3.1 0(8H, m), 2.98(3H, s), 3.80(3H f s), 3.92(3H, s), 6.91 (1H, t } J = 7.5Hz), 7.00 
(1 H, d, J = 8.1 Hz), 7.1 5-7.30(3H f m), 7.86(1 H, d ,J = 1 .8Hz), 7.89(1 H, dd } J = 8.5 J .8Hz) f 8.85-9.05(2H, br), 9.15(1H,s). 



elementary analysis as C2 1 H 28 N 2 O 4 S»HCi»0.5H2O 



calculation value C, 56.05; H, 6.72; N, 6.23. 
experimental value C, 56.18; H, 6.62; N, 6.25. 



Example 1 76 



[1140] 




elementary analysis as C 22 H3 0 N 2 O 5 S»HCI»0.5H 2 O 



calculation value j C, 55.05; H, 6.72; N, 5.84. 
experimental value i C, 55.20; H, 6.44; N, 5.80. 
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Example 177 

N-[5-(5-{[2-(2-chlorophenyl)eth^ hydrochloride 
[1142] 




[1 1 43] Using tert-butyl 2-(2-chlorophenyl)ethyl(5-{4-methoxy-3-[(methylsulfonyl)amlno]phenyl}-5-oxopentyl)car- 
bamate (1 .52 g) obtained in Reference Example 102 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (1 .03 g) having a melting point of 133 to 135°C. 

1 H NMR (300MHz, CDCI 3 ) 8 1 .75-2.10 (4H, m), 2.95-3,15 (4H, m), 3.00 (3H, s), 3.20-3.30 (2H, m), 3.35-3.45 (2H, m), 
3.96 (3H. S), 6.92 (1H, s), 6.94 (1H, d, J = 8.4Hz), 7.10-7.40 (4H, m), 7.75 (1 H, dd, J = 5.7, 1.4Hz), 8.04 (1H, d, J = 
1.4Hz), 9.65-9.80 (2H, br). 



elementary analysis as C ai H27CMM 2 0 4 S»HCN).5H20 

calculation value | C, 52.07; H, 6.03; N, 5.78. 
experimental value j C, 52.43; H, 5.78; N, 5.81. 

Example 1 78 

N-(2-methoxy-5-{6-[(2-phenylethyl)amino]hexanoyl}phenyl)methanesulfonamide hydrochloride 
[1144] 




[1145] Using tert-butyl 6-{4-methoxy-3-[(methylsulfonyl)amino]phenyl}-6-oxohexyi(2-phenylethyi)carbamate (918 
mg) obtained In Reference Example 103 according to the same method as that of Example 1 , the title compound was 
obtained as colorless crystals (751 mg) having a melting point of 136 to 138°C. 

1H NMR (300MHz, DMSO-d 6 ) 6 1 .30-1 .45(2H, m), 1 .55-1 .75(4H P m), 2.85-3.1 0(BH, m), 2.98(3H, s), 3.92(3H, s), 
7.15-7.40(6H, m), 7.8O-7.90(2H, m), B.95-9.20(2H, br), 9.16(1H, s). 



elementary analysis as C 22 H3 0 N 2 O 4 S»HCk1 .5H 2 0 


calculation value 
experimental value 


C, 54.82; H.7.11; N,5.81. 
C, 55.19; H, 7.34; N, 5.72. 
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Example 179 

N42-methoxy^-(6^[2-(2-methoxyp^^ e hydrochloride 

[1146] 




[1 147] Using tert-butyl 6^-methoxy-3-[(methylsurfonyl)amino]pheny^ 

bamate (1.00 g) obtained in Reference Example 104 according to the same method as that of Example 1, the title 

compound was obtained as colorless crystals (802 mg) having a melting point of 142 to 144°C. 

1 H NMR (300MHz, DMSO-d 6 ) 5 1 .30-1.45(21-1, m), 1.55-1 .75(4H, m), 2.80-3.1 0(8H, m), 2.98(3H, s), 3.80(3H, s), 3.92 

(3H, s), 6.92(1 H, t, J = 7.5Hz), 7.00(1 H, d, J = 7.5Hz), 7.15-7.30(3H, m), 7.80-7.90(2H, m), 8.75-9.05(2H, br), 9.16(1 H, 

•>■ 



elementary analysis 


as CaaH^NgOsS-HCI 




calculation value j 
experimental value ] 


C, 56.95; H, 6.86; 
C, 56.61; H, 6.87; 


N, 5.78. 
N, 5.69. 



Example 1 80 

N-[5-(6-{[2-(2-Chlorophenyl)ethyl]amino}hexanoyl)-2-methoxyphenyl]methanesulfonamide hydrochloride 
[1148] 




MeO 



HCI 



[1 1 49] Using tert-butyl 2-(2-chlorophenyl)ethyl(6-{4-methoxy-3-[(methylsulfonyl)amino]phenyi}-6-oxohexyi)car- 
bamate (1.26 g) obtained in Reference Example 105 according to the same method as that of Example 1, the title 
compound was obtained as colorless crystals (941 mg) having a melting point of 11 2 to 115°C. 

1 H NMR (300MHz, DMSO-d 6 ) S 1 .30-1 .45(2H, m), 1.55-1 .75(4H, m), 2.80-3.00(8H, m), 2.98(3H, s), 3.92(3H, s), 7.19 
(1H, d, J = 8.7Hz), 7.25-7.50(4H, m), 7.8O-7.90(2H, m), 8.90-9.20(2H, br), 9.1 6(1 H, s). 



elementary analysis 


as CgjHggCIN^S-HCH 


»0.5H 2 O 


calculation value 


! C, 53.01; 


H, 6.27; 


N, 5.62. 


experimental value 


j C, 52.96; 


H, 6.24; 


N.5.64. 
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Example 181 



1 -(1 H-lndol-3-yl)-5-[(2-phenylethyl)amlno]-1 -pentanone hydrochloride 



[1150] 




[1151] Using tert-butyl 5-(1 H-indol-3-yl)-5-oxopentyl(2-phenylethyl)ca rbamate (1 .00 g) obtained In Reference Exam- 
ple 1 06 according to the same method as that of Example 1 , the title compound was obtained as colorless crystals 
(391 mg) having a melting point of 171 to 173°C. 

1 H NMR (200MHz, DMSO-d 6 ) 8 1 .65-1 .80<4H, m), 2.85-3.20(8H, m), 7.10-7.40(7H, m), 7.48(1H, d, J = 7.2Hz) 8 20 
(1H, d, J = 7.5Hz), 8.36(1 H, d, J = 3.2Hz), B.B0-9.15(2H, br), 12.12(1 H, S). 

Example 182 

1 -(1 H-lndol-3-yl)-5-{[2-(2-methoxyphenyl)ethyl]amino]-1 -pentanone hydrochloride 



[1153] Using tert-butyl 5-(1 H.|ndol-3-yl)-5-oxopentyl[2-(2-methoxyphenyl)ethyl]carbamate (901 mg) obtained In Ref- 
erence Example 1 07 according to the same method as that of Example 1 , the title compound was obtained as colorless 
crystals (672 mg) having a melting point of 143 to 145°C. 

1H NMR (200MHz, DMSO-d 6 ) 5 1.05-1.8O(4H, m), 2.85-3.1 5(8H, m). 3.80(3H, s), 6.91 (1H, t, J = 7 4Hz) 6 99(1 H d 
J = 8.0Hz), 7.10-7.30(4H, m), 7.45-7.55(1H, m), 8.15-8.25(1H, m), 8.37(1H, d, J = 3.2Hz), 8.95-9.20(2H br) 1212 



[1152] 




(1H,s). 



elementary analysis as C 22 H2sN 2 CVH(>2.0H 2 O 



calculation value | C, 62.48; H, 7.39; N, 6.62. 
experimental value j C, 62.48; H, 6.95; N, 6.30. 
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Example 1 83 

5-{[2-(2-Chlorophenyl)ethyl]amlno}-1-(1H-inclol-3-yl)-1-pentanone hydrochloride 
[1154] 




[1155] Using tert-butyl 2-(2-chlorophenyl)ethyl[5-(1H-lndol-3-yl)-5-oxopentyl]cail3amate (1.00 g) obtained In Refer- 
ence Example 1 08 according to the same method as that of Example 1 , the title compound was obtained as colorless 
crystals (925 mg) having a melting point of 149 to 151°C. 

1 H NMR (300MHz, DMSO-dfe) 5 1.65-1 .85(4H, m), 2.B0-3.20(8H, m), 7.05-7.50(7H, m), 8.20(1H, d, J = 6.3Hz), 8.37 
(1H, d, J = 3.0Hz), 9.05-9.30(2H, br), 1 2.12(1 H, s). 



elementary analysis as C 21 H23CIN 2 CH-IO3H20 

calculation value j C, 56.63; H, 6.79; N, 6.29. 
experimental value J C, 56.41 ; H, 6.17; N, 6.04. 



Example 184 

1 -(1 H-indol-3-yl)-6-[(2-phenylethyl)amino]-1-hexanone hydrochloride 
[1156] 




[1157] Using tert-butyl 6-(1 H-indol-3-yl)-6-oxohexyl(2-phenylethyl)carbamate (838 mg) obtained in Reference Ex- 
ample 1 09 according to the same method as that of Example 1 , the title compound was obtained as colorless crystals 
(650 mg) having a melting point of 160 to 162°C. 

1 H NMR (300MHz, DMSO-d e ) 8 1 .30-1 .50 (2H, m), 1 .55-1 .80 (4H } m), 2.80-3.20 (8H, m), 7.10-7.35 (7H, m), 7.47 (1 H, 
d, J = 7.8Hz), 8.20 (1H, d, J « 6.9Hz), 8.35-8.40 (1H, m), 8.95-9.20 (2H, br), 12.05 (1H, s). 



elementary analysis as C 22 H 26 N 2 0»HCI 


calculation value 
experimental value 


C, 71.24; H.7.34; N, 7.55. 
C, 70.87; H, 7.45; N, 7.53. 
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Example 1 85 



1 -(1 H-lndol-3-yl)-6-{[(2-(2-methoxyphenyl)ethyl)amlno}-1-hexanone hydrochloride 



[1156] 




* HCI 



'Me 



H 



[1 159] Using tert-butyl 6-(1 H-lndol-3-yl)-6-oxohexyl[2-(2-methoxyphenyl)ethyl]carbamate (688 mg) obtained in Ref- 
erence Example 110 according to the same method as that of Example 1 , the title compound was obtained as colorless 
crystals (552 mg) having a melting point of 171 to 1 73°C. 

1 H NMR (300MHz, DMSO-d 6 ) 5 1.30-1.45 (2H, m), 1,55-1.75 (4H, m), 2.80-3.10 (8H, m), 3.80 (3H, s), 6.91 (1H t J 
= 7.5Hz), 7.00 (1 H, d, J = 8.4Hz), 7.1 0-7.30 (4H, m), 7.47 (1 H, d, J = 7.BHz), 8.20 (1 H, d, J = 6.9Hz), 8.35 (1 H d j = 
3.0Hz), 8.85-9.05 (2H,br), 12.04 (1H,s). 

Example 186 

6-{[2-(2-Chlorophenyl)ethyl]amino}-1-(1H-lndol-3-yl)-1-hexanone hydrochloride 



[1161] Using tert-butyl 2-(2-chlorophenyl)ethyl[6-(1H-lndol-3-yl)-6-oxohexyl]carbamate (860 mg) obtained In Refer- 
ence Example 1 1 1 according to the same method as that of Example 1 , the title compound was obtained as colorless 
crystals (791 mg) having a melting point of 151 to 153°C. 

1 H NMR (300MHz, DMSO-d 6 ) 6 1 .30-1 .45(2H, m) ( 1 .55-1 .80(4H, m), 2.80-3.20(8H, m), 7.15-7.50(7H, m), 8.20(1 H d 
J = 6.9Hz), 8.36(1 H, d, J = 3.0Hz), 9.1 0-9.30(2H, br), 12.04(1 H, s). 



[1160] 




H 



' HCJ 



elementary analysis as CagH^CINgOHCI^.S^O 



calculation value C, 58.67; H, 6.94; N, 6.22. 
experimental value C, 58.04; H f 6.56; N, 6.01 . 



Exampe 1 87 



5-[(2-Phenylethyl)amino]-1-(2-thienyl)-1 -pentanone hydrochloride 



[1162] 
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[1163J Usings tert-butyl 5-oxo-5-(2-thlenyl)pentyl(2-phenyl8thyOcartJamate (908 mg) obtained in Reference Example 
112 according to the same method as that of Example 1 , the title compound was obtained as colorless crystals (908 
mg) having a melting point of 161 to 163°C. 

1 H NMR (300MHz, DMSO-oy 5 1 .60-1 .80 (4H, m), 2.85^3.20 (8H, m), 7.20-7.40 (6H, m), 7.95-8.05 (2H, m), 9. 10-9.35 
(2H, br). 

Example 188 

5-{[2-(2-Methoxyphenyl)ethyl]amlno}-1-(2-thienyl)-1-pentanone hydrochloride 
[1164] 




[1165] Using tert-butyl 2-(2-methoxyphenyl)ethyl[5-oxo-5-(2-thlenyl)pentyl]carbamate (1.45 g) obtained in Refer- 
ence Example 113 according to the same method as that of Example 1, the title compound was obtained as colorless 
crystals (1 .04 g) having a melting point of 1 01 to 103°C. 

1 H NMR (300MHz, DMSO-cy 8 1 .60-1 .80(4H, m), 2.85-3.10(8H, m), 3.80(3H, s), 6.91 (1H, t, J = 7.2Hz), 7.00(1 H, d, 
J = 8.1Hz), 7.18(1H, d, J = 7.2Hz), 7.20-7.30(2H, m), 7.95-8.05(2H, m), 8.95-9.15(2H, br). 



elementary analysis 


as C 18 H23N0 2 S* 


HCI 




calculation value 


| C, 61.09; 


H, 


S.B4; 


N, 3.96. 


experimental value 


| C, 60.73; 


H, 


5.62; 


N, 3.85. 



Example 1 B9 

5-{[2-(2-Chlorophenyl)ethyl]amino}-1 -(2-thienyl)-1 -pentanone hydrochloride 
[1166] 




[1167] Using tert-butyl 2-(2-chrolophenyl)ethyl[5-oxo-5-(2-thienyl)pentyl]carbamate (1 .47 g) obtained in Reference 
Example 1 1 4 according to the same method as that of Example 1 , the title compound was obtained as colorless crystals 
(1 .09 g) having a melting point of 1 46 to 1 47°C. 

1 H NMR (300MHz, DMSO-d 6 ) 5 1 .60-1 .80(4H, m), 2.85-3.20(8H, m), 7.20-7.50(5H, m), 7.95-8.05(2H, m), 9.05-9.30 
(2H, br). 



elementary analysis 


as C 17 H2oCINOS»HCI 




calculation value 


j C, 56.98; 


H.5.91; 


N, 3.91. 


experimental value 


| C, 56.76; 


H, 5.B2; 


N, 3.96. 
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Example 1 90 

6-[(2-Phenylethyl)amlno]-1-(2-thlenyl)-1 -hexanone hydrochloride 
[1168] 




[1169] Using tert-butyl 6-oxo.6-(2-tlhenyl)hexyl(2-phenylethyl)carbamate (863 mg) obtained in Reference Example 
115 according to the same method as that of Example 1 , the title compound was obtained as colorless crystals (685 
mg) having a melting point of 152 to 154°C. 

1H NMR (300MHz, DMSO-d 6 ) 5 1.30-1 .45(2H ( m), 1 .55-1 .80(4H, m), 2.80-3.20(8H, m). 7.20-7.40(6H, m) 7 95-8 05 
(2H, m), 9.00-9.20(2H p br). 

Example 1 91 

6-{[2-(2-Methoxyphenyl)ethyl]amino}-1-(2-thienyl)-1 -hexanone hydrochloride 
[1170] 




[1171] Using tert-butyl 2-(2-methoxypheny)ethyl[6-oxo-6-(2-tlhenyl)hexyl]carbamate (884 mg) obtained in Refer- 
ence Example 1 1 6 according to the same method as that of Example 1 , the title compound was obtained as colorless 
crystals (643 mg) having a melting point of 1 07 to 1 09°C. 

1 H NMR (300MHz, DMSO-d 6 ) 81. 30-1 .4S(2H, m) p 1.55-1 .75(4H, m), 2.80-3.1 0(BH, m), 3.80(3H s) 692(1H t J = 
7.5Hz), 7.00(1H, d, J = 8.4Hz), 7.18(1H, d, J = 6.9Hz), 7.20-7.30(2H, m), 7.95-8.05(2H, m), 8.80-9.10(2H br) ' ' 



elementary analysis as C^HggNOgS-HCI 


calculation value 
experimental value 


C, 62.02; H, 7.12; N.3.81. 
C.61.80; H.7.04; N, 3.88. 



Example 1 92 

6-{[2-(2-Chiorophenyl)ethyl]amino}-1 -(2-thienyl)-1 -hexanone hydrochloride 
[1172] 
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[1173] Using tert-butyl 2-(2-chloropheny)ethyi[6-oxo-6-(2-tihenyl)hexy1]carbamate (1.07 g) obtained in Reference 
Example 1 1 7 according to the same method as that of Example 1 , the title compound was obtained as colorless crystals 
(849 mg) having a melting point of 149 to 151°C. 

1 H NMR (300MHz, DMSO-cy 5 1 .30-1 .45(2H, m), 1 .55-1 .75(4H, m), 2.80-3.20(8H, m), 7.20-7.50(51-1, m) ( 7.95-8.05 
(2H, m), 9.00-9.35(2H, br). 



elementary analysis as C ia H22CINOS»HCI»H a O 

calculation value j C, 55.38; H, 6.46; N, 3.59. 
experimental value | C, 55.20; H, 6.57; N, 3.67. 



Example 1 93 

(±)-B-[5-(1 ,2,3,4-Tetrahydro-l-nBphthalenylamino 
hydrochloride 

[1174] 




[1 175] Using tert-butyl (±)-5-oxo-5-(4-oxo-1 f 2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-8-yl)pentyl(1 ,2,3,4-tetrahy- 
dro-1-naphthalenyl)carbamate (520 mg) obtained in Reference Example 118 according to the same method as that of 
Example 1 , the title compound (420 mg) was obtained as pale yellow amorphous powders. 

1H NMR (300MHz, DMSO-d 6 ) 6 1 .B0-2.25(8H, m), 2.59(2H, t, J = 7.6Hz), 2.65-3. 05(8H, m), 3.17(2H, t, J = 8.4Hz), 
3.60-3.70(1 H, m), 3.98(2H, t, J = B.4Hz), 7.15-7.35(3H, m), 7.65-7.80(3H, m), 9.05-9.35(2H, br). 

Example 194 

(±)-8-{5-[(1 ^-DiphenylethyOaminolpentanoyll-I^.S^-tetrahydro^H-pyrrolop.^l-ijJquinolin^-one hydrochloride 
[1176] 




[1177] Using tert-butyl (±)-1 ,2-diphenylethyl[-5-oxo-5-(4-oxo-1 ^.S.e-tetrahydro^H-pyrrolotS^.I-ijJquinolin-S-yl) 
pentyl]carbamate (837 mg) obtained in Reference Example 119 according to the same method as that of Example 1 , 
the title compound was obtained as colorless crystals (472 mg) having a melting point of 210 to 212°C. 
'•H NMR (300MHz, DMSO-d 6 ) 6 1.45-1 .B0(4H, m), 2.50-2.65(3H, m), 2.75-3.05(5H, rn), 3.1 0-3.25(3H, m), 3.55-3.70 
(1H, m), 3.99(2H, t, J = 8.4Hz), 4.40-4.55(1H, m), 6.95-7.05(2H, m), 7.10-7.20(3H, m), 7.30-7.40(3H, m) p 7.40-7.50 
(2H, m), 7.70-7.B0(2H, m), 9.45-9.60(1 H, br), 9.85-1 0.05(1 H, br). 
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Example 1 95 

8-(5-{Benzyl[2-(2-methoxyphenyl)ethyl]amlno}pem 
hydrochloride 

[1178] 




[1179] Using S-fS-chloropentanoylJ-l^^^-tetrahydro^H-pyrrolotS^.I-IBqulnolln^-one (500 mg) obtained In Ref- 
erence Example 1 and N-benzyl-N-[2-(2-methoxyphenyl)ethyl]amine (455 mg) according to the same method as that 
of Example 9, the title compound (353 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .50-1 .90(6H, m), 2.55(2H, t, J = 6.8Hz), 2.60-3.30(10H, m), 3.65(2H, s), 3.74 
(3H, s), 4.10(2H, t, J = 8.8Hz), 6.75-6.90(2H, m) ( 7.05-7.35(7H, m) p 7.64(1 H, s), 7.68(1 H, s). 

Example 1 96 

Trans-8-[(4-{[(2-phenylethyl)amino]methyl}cycto^ 
hydrochloride 

[1160] 




[1161] (2-Bromoethyl)benzene,(471 mg) was added dropwlse to a suspension of trans-8-{[4-(aminomethyl)cy- 
clohexyl)carbonyl}-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinoiln-4-one hydrochloride (1.00 g) obtained in Reference 
Example 78 and potassium carbonate (1 .00 g) In dlmethylformamide(3 ml) at room temperature. After stirring at 120°C 
for 30 minutes, water (30 ml) and ethyl acetate (30 ml) were added to the reaction mixture, and extracted with ethyl 
acetate. The extract was washed with brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated 
under reduced pressure. The resulting residue was purified by silica gel chromatography (eluting solvent; ethyl acetate 
methanol (9:1)) to give a free base compound of the title compound as a colorless oil (500 mg). Further treatment with 
a hydrogen chloride-ethyl acetate solution afforded the title compound as colorless crystals (474 mg) having a melting 
point of 252 to 254°C. 

1 H NMR (free base; 300MHz, CDCI 3 ) 5 0.95-1 .20 (2H, m), 1 .35-1 .70 (5H, m), 1 .75-2.05 (4H, m) f 2.51 (2H , d, J = 6.3Hz), 
2.70 (2H, t, J = 7.8Hz), 2.75-2.90 (3H, m), 3.01 (2H, t, J = 7.8Hz), 3.05-3.15 (1H, m), 3.22 (2H, t, J = 8.4Hz), 4.12 (2H, 
t, J = 8.4Hz), 7.10-7.35 (5H, m), 7.64 (1 H, s), 7.68 (1H, s). 



elementary analysis 


as C 2 7H32CIN202»HCI 




calculation value 


| C, 70.19; 


H, 7.42; 


N, 6.06. 


experimental value 


| C, 70.58; 


H, 7.35; 


N,5.81. 
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Example 197 

trare-8-{[4-({[2-(2-Chlorophenyl)ethy^ 
quinolin-4-one hydrochloride 

[1182] 



O 




[1 183] Using trans-8-f [4-(aminomethyl)cyclohexyl]carbonyl}-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ljjquinolln-4-one 
hydrochloride (758 mg) obtained in Reference Example 78 and 2-(2-chlorophenyl)ethyl methanesuffonate (510 mg) 
according to the same method as that of Example 1 96, the title compound was obtained as colorless crystals (454 mg) 
having a melting point of 271 to 2731 °C. 

1 H NMR (free base; 300MHz, CDCI 3 ) 5 0.95-1 .20 (2H, m), 1 .35-1 .70 (5H, m), 1 .75-2.05 (4H, m), 2.55 (2H, d, J = 6.3Hz), 
2.71 (2H, t, J = 7.8Hz), 2.80-2.95 (3H, m), 3.02 (2H, t, J = 7.8Hz), 3.05-3.20 (1 H, m), 3.23 (2H, t, J = 8.4Hz), 4.13 (2H, 
t, J = 8.4Hz), 7.10-7.40 (4H, m) ( 7.65 (1H, s), 7.69 (1H, s). 



elementary analysis 


as C 27 H 31 N 


2 0 2 OHO0.5H 2 0 


calculation value 


C, 65.32; 


H, 6.70; 


N, 5.64. 


experimental value 


! C, 65.70; 


H, 6.52; 


N, 5.54. 



Example 1 98 

1 -(3-Acetyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-5-{[2-(2-chlorophenyl)ethyl]amino}-1 -pentanone hydrochloride 
[1184] 




[1185] Using 1 -(3-acetyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-5-chloro-1 -pentanone obtained in Reference Ex- 
ample 122 and 2-(2-chlorophenyl)ethylamine according to the same methods as those of Example 19 and Example 
1 , the title compound was obtained as colorless crystals having a melting point of 117 to 119° C. 

1 H NMR (300MHz, DMSO-d 6 ) 8 1 .68 (4H, m), 2.0B (3H. s), 2.91 (4H, m), 3.05 (8H, m), 3.56 (4H, m), 7.33-7.46 (5H, 
m), 7.77 (2H, m), 9.18 (2H, br). 
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Example 199 

1 -(3-Acetyl-2,3,4,5-tetrahydro-1 H^^ 
hydrochloride 

[1186] 




[1 1 87] Using 1 -(3-acetyl-2,3,4,5-tetrahydro-1 H-3-benzazepln-7-yl)-5-chloro-1 -pentanone obtained in Reference Ex- 
ample 1 22 and 2-(2-methoxyphenyl)ethylamine according to the same methods as those of Example 1 9 and Example 
1 , the title compound was obtained as colorless crystals having a melting point of 93 to 94°C. 

1 H NMR (300MHz, DMSO-d 6 ) 6 1.67 (4H, m), 2.08 (3H> s), 2.93 (4H, m), 3.04 (8H ( m), 3.58 (4H, m), 3.80 (3H, s), 
6.88-7.02 (2H, m), 7.17-7.33 (3H, m), 7.75 (2H, m), 8.83 (2H, br). 

Example 200 

5-{[2-(2-Chlorophenyl)ethyl]amino}-1 -[S-fmethylsulfonyO^.S^.S-tetrahydro-IH-S-benzazepin^-yll-l -pentanone 
hydrochloride 

[1168] 




[1189] Using 5-chloro-1 -[3-(methylsulfonyl)-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl]-1 -pentanone obtained in Ref- 
erence Example 123 and 2-(2-chlorophenyl)ethylamine according to the same methods as those of Reference Example 
19 and Example 1 , the title compound was obtained as colorless crystals having a melting point of 162 to 1 64°C. 1 H 
NMR (300MHz, DMSO-d 6 ) 8 1 .69 <4H, m), 2.88 (3H, s), 3.10 (8H, m), 3.36 (8H ( m), 7.33-7.46 (5H, m), 7.78 (2H, m), 
8.99 (2H,br). 

Example 201 ' 

5-{[2-(2-Methoxyphenyl)ethyl]amino}-H3-(methy^ 
hydrochloride 

[1190] 
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[1191] Using 5-(5-ch]oropentanoyl)-2-methoxybenzenesulfonarnlde obtained in Reference Example 66 and 
N-{2-(2-chloropheny0ethy1]-N-methy1amlne according to the same methods as those of Reference Example 19 and 
Example 1 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (300MHz, DMSO-de) 5 1 .67 <4H, m), 2.88 (3H, s), 2.96-3.07 (10H, m), 3.36 (6H, m), 3.80 (3H, s), 6.88-7.23 
(2H, m), 7.17-7.36 (3H, m), 7.78 (2H, m), 8.88 (2H, br). 

Example 202 

7-(5-{[2-(2-Chlorophenyl)ethyl]amino}pentanoyl)-N^ 
hydrochloride 

[1192] 




[1193] Using 7-(5-chloropentanoyl)-N -ethyl- 1 ,2,4,5-tetrahydro-3H-3-benze^eplne-3-carboxamide obtained In Refer- 
ence Example 124 and 2-(2-chlorophenyl)ethylamlne according to the same methods as those of Reference Example 
19 and Example 1 , the title compound was obtained as colorless crystals having a melting point of 149 to 150°C. 1 H 
NMR (300MHz, DMSO-d 6 ) 5 1 .02 (3H, t, J = 7.0Hz), 1 .69 (4H, m), 2.91 (4H, m), 3.08 (1 OH, m), 3.49 (4H, m), 7.28-7.50 
(5H, m), 7.75 (2H, m), 8.23 (1H, m), 9.11 (2H, br). 

Example 203 

N-Ethyl-7-(5-{[2-(2-methoxypheny0 
hydrochloride 

[1194] 




[1195] Using 7-(5?chloropentanoyl)-N -ethyl- 1 ,2A5-tetrahydro-3H-3-benzazepine-3-carboxamide obtained in Refer- 
ence Example 1 24 and 2-(2-methoxypheny l)ethy I amine according to the same methods as those of Reference Example 
1 9 and Example 1 , the title compound was obtained as colorless crystals having a melting point of 150 to 151°C. 
1 H NMR (300MHz, DMSO-d 6 ) 5 1 .02 (3H, t, J = 7.0Hz), 1 .68 (4H, m), 2.90 (4H, m), 3.07 (1 OH, m), 3.47 (4H, m), 3.80 
(3H, s), 6.88-7.02 (2H, m), 7.17-7.31 (3H, m), 7.73 (2H t m), 8.23 (1H, m), 9.01 (2H, br). 
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Example 204 

5-[[2-(2-Chlorophenyl)ethyl](methyl)am 
1-pentanone hydrochloride 

[1196] 




F F . HCI 

[1197] Using 5-chloro- 1-[3-(trtfluoroacetyl)-2 ,3, 4,5-tetrahydro-1H-3-benzazepln-7-y I]- 1-pentanone obtained In Ref- 
erence Example 120 and N -[2- (2 -ch lo ropheny I) ethyl ]-N-methylamine according to the same method as that of Example 
9, the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .54-1 .80 (4H, m), 2.34 <3H, s), 2.48 (2H, t, J = 7.4Hz) , 2.57-2.62 (2H, m), 
2.86-3.07 (8H, m), 3.69-3.81 (4H, m), 7.11-7.34 (5H, m), 7.75-7.78 (2H> m). 

Example 205 

5-[[2-(2-Chlorophenyl)ethyl](methyl)amino]-1-(2,3 > 4,5-tetrahydoro-1H-3-benzazepin-7-yl)-1-pentanone 
dihydrochlorlde 

[1196] 




2HCI 



[1199] Potassium carbonate (3.2g p 23.5 mmol) was added toasolutlon of 5-[[2 -(2-chlorophenyl)ethy I] (methyl) amino]- 
l-iS-ftrlfluoroacetyO^.S^.S-tetrahydro-IH-S-benzazepin^-yll-l-pentanone (1.50 g) obtained in Reference Example 
204 in methanol (40 ml)-water (40 ml). After stirring at room temperature for 60 minutes, the solvent was evaporated 
under reduced pressure, water (100 g) was added, extracted with ethyl acetate, and washed with brine. The organic 
layer was dried over anhydrous sodium sulfate, and the sol vent was evaporated under reduced pressure to give a free 
base compound of the title compound as a pale yellow oil (1 .2 g). A solution of the free base compound in ethanol was 
treated with hydrogen chloride (ethyl acetate solution) to give the title compound as pale yellow amorphous powders. 
1 H NMR (free base; 200MHz, CDC! 3 ) S 1 .54-1.79 (4H, m), 2.33 (3H, s), 2.45 (2H P t, J = 7.4Hz), 2.57-2.62 (2H, m), 
2.86-2.97 (13H, m), 7.10-7.34 (5H, m), 7.68-7.71 (2H, m). 
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Example 206 



1 -(3-Acetyl-2 p 3,4,5-tetrahyd^ 
hydrochloride 



[1201] Acetyl chloride (54 was added to a solution of 5-[I2-(2-chlorophenyl)ethyl](methyl)amlno]-1-(2,3 t 4,5-tet- 
rahydro-1H-3-benzazepin-7-yl)-1-pentanone (294 mg) obtained in Example 205 and triethylamine (139uJ) in tetrahy- 
drof uran (2 ml). After stirring at room temperature for 60 minutes, water (1 0 g) was added, extracted with ethyl acetate, 
and washed with brine. The organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under 
reduced pressure, and purified by silica gel column chromatography to give a free base compound of the title compound 
as a pale yellow oil (280 mg). A solution of the free base compound In ethanol was treated with hydrogen chloride 
(ethyl acetate solution) to give the title compound as pale yellow amorphous powders (220 mg). 
1 H NMR (free base; 200MHz, CDCI 3 ) S 1 .54-1 .80 (4H, m), 2.1 9 (3H, s), 2.36 (3H, s), 2.45 (2H, t, J = 7.4Hz), 2.60-2.68 
(2H, m), 2.88-3.00 (8H, m), 3.58-3.86 (4H, m), 7.12-7.34 (5H, m), 7.73-7.76 (2H, m). 



5-[[2-(2-Chlorophenyl)ethy1](methyl)^^ 
1-pentanone hydrochloride 



[1203] Methylsulfonyl chloride (45|al) was added to a solution of 5-[[2-(2-chlorophenyl)ethyl](methyl)aminoj- 
1 -(2,3,4,5-tetrahydro-1 H-3-benzazepln-7-yl)-1 -pentanone (223 mg) obtained in Example 205 and triethylamine (1 39u.l) 
in tetrahydrofuran (2 ml). After stirring at room temperature for 60 minute, water (1 0 g) was added, extracted with ethyl 
acetate, and washed with brine. The organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated 
under reduced pressure, and the residue was purified by silica gel column chromatography to give a free base com- 
pound of the title compound as a pale yellow oil (230 mg). A solution of the free base compound In ethanol was treated 
with hydrogen chloride (ethyl acetate solution) to give the title compound as pale yellow amorphous powders (200 mg). 
1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .54-1 .79 (4H, m), 2.34 (3H, s), 2.48 (2H, t, J = 7.4Hz), 2.57-2.65 (2H, m), 2.79 
(3H, s), 2.86-2.99 (4H, m), 3.08-3.11 (4H, m), 3.43-3.49 (4H, m), 7.11-7.34 (5H, m), 7.74-7.77 (2H, m). 



[1200] 




Example 207 



[1202] 
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Example 208 



7-{5-[[2-(2-Ch lo rop h eny l)ethy I] (m^ 
3-carboxamlde hydrochloride 



[1204] 




• HCI 



Me 



H 



[1205] Ethyl isocyanate (74uJ) was added to a solution of 5-[[2-(2-chlorophenyl)ethyl](methyl)amlno]-1-(2 > 3 > 4 l 5-tet- 
rahydro-1 H-3-benzazepin-7-yl)-1-pentanone (365 mg) obtained In Example 205 in tetrahydrofuran (2 ml). After stirring 
at room temperature for 60 minutes, water (10 g) was added, extracted with ethyl acetate, and washed with brine. The 
organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated under reduced pressure, and the 
residue was purified by silica gel column chromatography to give a free base compound of the title compound as a 
pale yellow oil (330 mg). A solution of the free base compound in ethanol was treated with hydrogen chloride (ethyl 
acetate solution) to give the title compound as pale yellow amorphous powders (290 mg). 

1 H NMR (free base; 200MHz, CDCI 3 ) 51.16 (3H, t, J = 7.2Hz), 1 .58-1 .77 (4H, m), 2.38 (3H, s) r 2.54 (2H, t, J = 7.4Hz), 
2.63-2.69 (2H, m), 2.90-3.00 (BH, m), 3.31 (2H, q, J = 7.2Hz) ( 3.54-3.59 (4H, m), 4.74 (1H, m), 7.11-7.32 (5H, m), 
7.69-7.72 (2H, m). 



5-[[2-(2-Methoxyphenyl)ethyl](methyl)amino]-1 -[3-(trifluoroacetyl)-2,3 p 4 p 5-tetrahydro-1H-3-benzazepin-7-yl]- 
1-pentanone 



[1207] Using 5-chloro-1-[3-(trifluoroacetyl)-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl]-1-pentanone obtained in Ref- 
erence Example 120 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamine according to the same method as that of Ex- 
ample 9, the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1.54-1.80 (4H, m), 2.33 (3H, s), 2.48 (2H, t, J = 7.4Hz), 2.57-2.62 (2H, m), 
2.76-2.80 (2H, m), 2.93-3.06 (6H, m), 3.68-3.81 (4H, m), 3.81 (3H, s), 6.86 (2H, t, J = 9.2Hz) p 7.12-7.27 (3H, m), 
7.75-7.78 (2H, m). 



Example 209 



[1206] 
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Example 210 

5-t[2-(2-Methoxyphenyf)8thyl](methy0amlno]-1 -(2,3,4,5-tetrahydro-1 H-3-benzazepln-7-yl)-1 -pentanone 
dihydrochioride 

[1208] 




• 2HCI 



[1209] Using 5^[2-(2-methoxyphenyl)ethyl](m^ 

zazepin-7-yl]-1 -pentanone obtained in Example 209 according to the same method as that of Example 205, the title 
compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.57-1.79 (4H, m), 2.31 (3H, s), 2.45 (2H, t, J = 7.4Hz), 2.53-2.60 (2H, m), 
2.74-2.82 (2H, m), 2.91-2.96 (11 H, m), 3.81 (3H, s), 6.81-6.90 (2H ( m), 7.12-7.20 (3H, m), 7.68-7.72 (2H, m). 

Example 211 

1 -(3-Acetyl-2,3 p 4-tetrahydro-1 H-3-benzazep 
hydrochloride 

[1210] 




• HCI 



[1211] Using 5-[[2-(2-methoxyphenyl)ethyl](mathyl)amino]-1-(2 I 3,4 f 5-tetrahydro-1H-3-benzazepin-7-yl)-1-pen- 
tanone obtained In Example 21 0 according to the same method as that of Example 206, the title compound was obtained 
as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .54-1 .80 (4H, m), 2.1 9 (3H, s), 2.35 (3H P s), 2.51 (2H, t, J = 7.4Hz), 2.58-2.65 
(2H, m), 2.77-2.85 <2H, m), 2.93-3.00 (6H, m), 3.57-3.76 (4H, m), 3.81 (3H, s), 6.82-6.91 (2H, m), 7.12-7.25 (3H, m), 
7.73 (2H,m). 

Example 212 

5-[[2-(2-Methoxyphenyl)ethyl](methyl)am 
1 : pentanone hydrochloride 

[1212] 




HCI 
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[1213J Using 5-[[2-(2-methoxyphenyl)ethyl](methyl)amino]-1 -(2,3,4,5-tetrahydro-1 H-3-benzazepln-7-yl)-1 -pen- 
tan one obtained In Example 21 0 according to the same method as that of Example 207, the title compound was obtained 
as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .56-1 .80 (4H, m), 2.36 (3H, s), 2.52 (2H, t, J = 7.4Hz), 2.58-2.69 (2H, m), 2.78 
(3H, s), 275-2.85 (2H, m), 3.06-3.12 (4H, m), 3.43-3.47 (4H, m), 3.81 (3H, s), 6.82-6.91 (2H, m), 7.11-7.27 (3H, m), 
7.73 (2H,m). 

Example 213 

N -Ethyl -7-{5-[I2-(2-m eth oxyp h e nyl)e^ 
3-carboxamlde hydrochloride 

[1214] 




[1215] Using 5-{[2-(2-methoxyphenyl)ethyI](methyl)amino]-1 -(2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1 -pen- 
tan one obtained in Example 21 0 according to the same method as that of Example 208, the title compound was obtained 
as paie yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 51.17 (3H, t, J - 7.4Hz), 1 .56-1 .79 (4H, m), 2.36 (3H. s), 2.52 (2H, t, J = 7.4Hz), 
2.58-2.69 (2H, m), 2.75-2.84 (2H, m), 2.93-3.00 (6H t m), 3.32 (2H, q, J = 7.2Hz), 3.53-3.58 (4H, m), 3.81 (3H, s), 4.70 
(1H, m), 6.81-6.90 (2H, m), 7.12-7.21 (3H, m), 7.71 (2H, m). 

Example 214 

1 -(2-Acetyl-1 ,2,3,4-tetrahydro-7-isoqulnolinyl)-5-[[2-(2-chlorophenyl)ethyl3(methyl)amlno]-1 -pentanone hydrochloride 
[1216] 




• HCI 

[1217] Using 1-(2-acetyl-1 ,2, 3,4-tetrahydro-7-isoqui no liny l)-5-chloro-1 -pentanone obtained in Reference Example 
1 25 and N-[2-(2-chlorophenyl)ethyl]-N-methy lamina according to the same method as that of Example 9, the title com- 
pound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1 .54-1 .79 (4H, m), 2.1 9 (3H, s), 2.34 (3H P s), 2.48 (2H, t, J = 7.0Hz), 2.57-2.65 
<2H, m), 2.87-2.98 (6H, m), 3.69 (2H, t, J = 5.8Hz), 4.67 (2H, s), 7.11-7.34 (5H, m), 8.83 (1H, s), 7.74-7.80 (2H, m). 
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Example 215 

5-[[2-(2-Chtorophenyl)8thyl](mGthyl)amlno]-1 -(1 ,2,3,4-tetrahydro-7-lsoqulnollnyl)-1 -pentanone dlhydrochlorlde 
[1216] 




[1219] A solution of (1-(2-acetyM,2,3,4-tetrahydro-7-isoqulnoliny1)-5-[[2^^ 

1-p8ntanone (5.0 g) obtained in Example 214 in concentrated hydrochloric acid (150 ml) was stirred at 130°C for 2 
hours, and the solvent of the reaction mixture was evaporated under reduced pressure to give the crude product of 
the title compound as a pale yellow solid (4.2 g). Further recrystallization from ethanol-diethyl ether afforded the title 
compound as colorless crystals having a melting point of 95°C (dec). 

1 H NMR (tree base; 200MHz p CDCy 8 1 .60-1 .79 (4H, m), 2.21 (1 H p br), 2.37 (3H, s), 2.52 (2H, t, J = 7.4Hz), 2.65 (2H, 
m), 2.88-3.26 (6H, m), 3.58 (2H, t, J = 5.8Hz), 4.10 (2H, s), 7.12-7.35 (5H, m), 7.71-7.81 (2H, m). 

Example 216 

5-[[2-(2-Chlorophenyl)ethyl](methyl)amino]-1-[2-(methylsulfonyl)-1 ,2,3,4-tetrahydro-7-isoquinolinyl]-1-pentanone 
hydrochloride 

[1220] 




[1221] Using 5 -[[2-(2-chlorophenyl)ethyl](methyl)amlno]-1-(1 ,2,3 ,4-tetrahydro-7-isoquinolinyl)-1 -pentanone ob- 
tained in Example 215 according to the same method as that of Example 207, the title compound was obtained as 
pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .60-1 .79 (4H, m), 2.37 (3H, s), 2.52 (2H, t, J = 7.4Hz), 2.65 (2H, m), 2.87 (3H, 
s), 2.88-3.26 (6H, m), 3.58 (2H, t, J = 5.8Hz), 4.50 (2H, s), 7.12-7.35 (5H, m), 7.71-7.81 (2H, m). 

Example 21 7 

7-{5-II2-(2-Chlorophenyl)ethyl](me^ 
hydrochloride 

[1222] 
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[1223] Using 5-f[2-(2-Chlorophenyl)ethyl](methy!)amino]-1-(1 ^.S^-tetrahydro^-lsoquinolinylH-pentanone ob- 
tained In Example 215 according to the same method as that of Example 208, the title compound was obtained as 
pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .1 7 (3H, t, J = 5.8Hz), 1 .57-1 .78 (4H, m), 2.35 (3H, s), 2.48 (2H, t, J = 6 6Hz) 
2.63 (2H, m), 2.89-2.99 (6H, m), 3.30-3.34 (2H ( m), 3.64 (2H, t, J = 5.4Hz), 4.47 (1H, m), 4.58 (2H, s), 7.13-7.34 (5H,' 



Example 21 8 

1 -(2-Acetyl-1 ,2 t 3,4-tetrahydro-7-isoqlunollnyl)-5-{[2-(2-chlorophenyl)ethyl3amino}-1 -pentanone hydrochloride 
[1224] 




■ HCI 



[1225] Using 1-(2-acetyl-1 f 2,3,4-tetrahydro-7-isoquinofinyl)-5-chloro-1-pentanone obtained In Reference Example 
1 25 and 2-(2-chlorophenyl)ethylamine according to the same methods as those of Reference Example 1 9 and Example 
1 , the title compound was obtained as colorless crystals having a melting point of 78°C(dec). 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .54-1 .79 (4H, m), 2.19 (3H, s), 2.37 (1H, br), 2.48 (2H t J = 7 0Hz) 2 57-2 65 
(2H, m), 2.87-2.98 <6H, m), 3.69 (2H, t, J = 5.8Hz), 4.67 (2H, s), 7.11-7.34 (5H, m), 7.74-7.80 (2H, m). 

Example 219 

1 -(2-Acetyl-1 ,2 ( 3 ( 4-tetrahydro-7-isoquinollnyl)-5-{[2-(2-methoxyphenyl)ethyl]amino}-1 -pentanone hydrochloride 
[1226] 




[1227] Using 1 -(2-acetyl-1 l 2 ) 3,4-tetrahydro-7-isoquinolinyl)-5Hchloro-1-pentanone obtained in Reference Example 
125 and 2-(2-methoxyphenyl)ethylamine according to the same methods as those of Reference Example 19 and Ex- 
ample 1 , the title compound was obtained as colorless crystals having a melting point of 78°C(dec) 
1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .54-1 .79 <4H, m), 2.19 (3H, s) ( 2.37 (1H, br), 2.48 (2H, t, J = 7 0Hz) 2 57-2 65 
(2H, m), 2.87-2.98 (6H ( m), 3.69 (2H, t, J = 5.8Hz), 3.80 (3H, s), 4.67 (2H, s) p 7.11-7.34 (5H, m), 7.74-7.8o'(2H m) 
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Example 220 

54[2-(2-Chloropheny1)ethyl]amlno}-1 -(2,2-dioxlde-1 ,3-dlhydro-2,1 ,3-benzothladiazol-5-yl)-1 -pentanone hydrochloride 
[1228] 




H . HCI 



[1229] Using tert-butyl 2-(2-chlorophenyl)ethyl[5-(2 > 2-dioxide-1 t 3-dIhydro-2,1 ,3-benzothiadiazo!-5-yl)-5-oxopentyl] 
carbamate obtained In Reference Example 148 according to the same method as that of Example 1 , the title compound 
was obtained as colorless crystals. 
MSm/z: 408 [M+H] + 

Example 221 

5-{[2-(2-Chlorophenyl)ethyl]amino}-1 -(1 .a-dlmethyl^^-dioxide-l ,3-dlhydro-2,1 ,3-benzothladiazol-5-yl)-1 -pentanone 
hydrochloride 

[1230] 




[1231] Using tert-butyl 2-(2-chlorophenyl)ethyI[5-(1,3-dlmethyl-2,2-dloxlde-1 ,3<llhydro-2,1 ,3-benzothladlazol-5-yl)- 
5-oxopentyl]carbamate obtained In Reference Example 149 according to the same method as that of Example 1 , the 
title compound was obtained as colorless crystals having a melting point of 149 to 150°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.61-1.80 (5H, m), 2.48-2.65 (4H, m), 2.65-2.99 (4H, m), 3.34 (3H, s), 3.35 
(3H, s), 6.75 (1 H, d, J = 8.4Hz), 7.12-7.39 (5H, m), 7.67 (1 H, d, J = 8.4Hz). 

Example 222 

5-[[2-(2-Chlorophenyl)ethyl](methyl)amino]-1 -(1 ,3-dimethyl-2,2-dioxide-1 ,3-dihydro-2,1 ,3-benzothiadiazol-5-yl)- 
1 -pentanone hydrochloride 

[1232] 




[1233] Using 5-chloro-1 -(1 ,3-dimethyl-2,2-dioxide-1 ,3-dihydro-2,1 ,3-benzothiadiazol-5-yl)-1 -pentanone obtained in 
Reference Example 129 and N-[2-(2-chlorophenyl)ethyl)-N-methylamine according to the same method as that of Ex- 
ample 9, the title compound was obtained as pale yellow amorphous powders. 
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1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.61-1.80 (4H, m), 2.45 (3H, s), 2.48-2.65 (4H, m), 2.65-2.99 (4H m) 3 34 
(3H, s), 3.35 (3H P s), 6.75 (1H, d, J = 8.4Hz), 7.12-7.39 (5H, m), 7.67 (1H, d, J = 8.4Hz). 

Example 223 

1 -(1 f 3-Dimethyl-2,2-dloxlde-1 ,3-dihydro-2,1 ,3-benzothiadiazol-5-yl)-5-[[2-(2-methoxyphenyl)ethyl](methyl)amlno^ 
1-pentanone hydrochloride 

[1234] 




[1235] Using 5-chloro-l-(l ^-dimethyl^^-dioxide-I.S-dihydro^.l.S-benzothiadiazol-S-yD-l-pentanone obtained in 
Reference Example 129 and N-[2-(2-chlorophenyl)ethy!]-N-methylamine according to the same method as that of Ex- 
ample 9, the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.60-1.80 <4H, m), 2.34 (3H, s), 2.46-2.64 (4H, m), 2.77-2 84 (2H m) 2 96 
(2H, t, J = 7.0Hz), 3.34 (3H, s), 3.35 (3H, s), 3.81 (3H, s), 6.75 (1H, d, J = 8.2Hz), 6.62-6.91 (2H, m) 7 13-7 22 (2H 
m), 7.38 (1 H, s) r 7.67 (1 H, d, J = 8.2Hz), 1 ' 

Example 224 

8-{5-[[2-(2-Chlorophenyl)ethyl](methyl)amino]pentanoyl}-5 ( 6-dihydro-4H-lmidazo[4,5 ( 1-in^ 
hydrochloride 

[1236] 




[1237] Using 8-(5-chloropentanoyl)-5,6-dihydro-4H-imidazo[4,5,1-ij]quinoiin-2(1H)-one obtained in Reference Ex- 
ample 133 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9 the 
title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1.58-1.77 (4H, m), 2.14 (2H, m), 2.35 (3H, s), 2.49 (2H, m), 2 58 (2H m) 
2.87-3.00 (6H,m), 3.89 (2H, m), 7.11-7.35 (5H, m), 7,58 (1H,m), 10.91 (1H,s). 
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Example 225 

8-{5-[[2-(2-Methoxyphenyl)ethyl](methv^^ 
hydrochloride 

[1238] 




[1239] Using 8-(5^hloropentanoyl)"5,6-dihydro^H-imidazo[4 f 5,1-IJ]qulnolln-2(1H)-one obtained In Reference Ex- 
ample 133 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the 
title compound was obtained as colorless crystals having a melting point of 187 D C(dec). 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.58-1.77 (4H, m), 2.16 (2H, m), 2.36 (3H, s) t 2.48-2.67 (4H, m), 2.78-3.00 
(6H, m), 3.81 (3H, s), 3.88 <2H, m), 6.81-6.90 (3H r m), 7.12-7.16 (2H, m), 7.49 (1H, m), 7.58 (1H, m). 

Example 226 

8-{5-[[2-(2-Chlorophenyl)ethyl](me^ 
one hydrochloride 

[1240] 




[1241] Using 8-(5-chloropentanoyl)-5,6-dihydro-4H-imldazo[4 > 5,1-ij]quinolln-2(1H)-one obtained in Reference Ex- 
ample 134 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the 
title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.58-1.78 (4H, m) , 2.10 (2H, m), 2.34 (3H, s), 2.48 (2H, m), 2.60 (2H, m), 
2.86-3.00 (5H, m), 3.22 (1H, m), 3.44 (3H, s), 3.84 (2H, m) r 6.87 (1H, t, J = 8.4Hz), 7.11-7.34 (4H, m), 7.63 (1 H, t, J = 
8.4Hz). 
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Example 227 

8-{5-[[2-(2-Methoxyphenyl)6thyl](methyl)amlno]pentanoyl}-1-methyl^ 
one hydrochloride 

[1242] 




[1243] Using 8-(5-chloropentanoyl)-1-methyl-5,6-dihydro-4H-lmidazo[4 f 5 ( 1-lj]quinolln-2(1H)-one obtained in Refer- 
ence Example 1 34 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamine according to the same method as that of Example 
9 r the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .59-1 .78 (4H ( m), 2.10 (2H, m) ( 2.34 (3H, s), 2.45-2.63 (5H, m), 2.78 (2H, m), 
2.93 (2H, m), 3.22 (1 H, m), 3.44 <3H, s), 3.82 (3H, s), 3.88 (2H, m), 6.82-6.91 (3H, m), 7.12-7.34 (2H, m), 7.63 (1 H, t, 
J = 6.4Hz). 

Example 228 

(±)-6-(3-{|?-(2-ChlorophenyO 
2,5-dlone hydrochloride 

[1244] 




[1245] Using tort-butyl (±)-2-(2-chlorophenyl)ethyl[3-(1 ,3-dimethyl-2 f 5-dloxo-2 f 3,5,6 l 7,8-hexahydro-1 H-naphtho 
[2,3-d]imidazoi-6-yl)propyl]carbamate obtained in Reference Example 150 according to the same method as that of 
Example 1 , the title compound was obtained as colorless crystals having a melting point of 201 to 203° C. 
1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .58-1 .68 (4H, m), 1 .93 (3H, m), 2.25 (1 H, m), 2.51 (2H, m), 2.65 (2H, m), 2.90 
(2H, m), 3.03 (2H, m), 3.42 (3H, s), 3.43 <3H, s), 6.76 (1H, s), 7.11-7.34 (4H, m), 7.65 (1H, s). 

Example 229 

(±)-6-{3-[[2-(2-Chlorophenyl)e^ 
imidazole-2,5-dione hydrochloride 

[1246] 
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[1247] Using (±)-6-(3<hloropropyO-1>dimethyl-3,673 

In Reference Example 141 and N-[2-(2-chlorophenyl)ethyQ-N-methylamlne according to the same method as that of 
Example 9, the title compound was obtained as colorless crystals having a melting point ot 201 °C (dec). 
"»H NMR (free base; 200MHz ( CDCIg) 8 1 .58-1 .68 (4H, m), 1 .93 (2H, m), 2.25 (1H, m), 2.36 (3H, s), 2.51 (2H, m), 2.65 
(2H, m), 2.90 (2H, m), 3.03 (2H, m), 3.42 (3H, s), 3.43 (3H, s), 6.76 (1H, s), 7.11-7.34 (4H, m), 7.65 (1H, s). 

Example 230 

(±)-6M3-[[2-(2-MethoxyphenyphethyO 
imidazole-2,5-dione hydrochloride 

[1248] 




[1249] Using (±)-6-(3<hloropropyl)-1,3-dimethyl-3,6,7,8-tetrah 

In Reference Example 141 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamlne according to the same method as that 

of Example 9, the title compound was obtained as colorless crystals having a melting point of 190 to 191°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .56-1 .67 (4H, m), 1 .94 (2H, m), 2.24 (1H, m), 2.36 (3H, s), 2.48 (2H, m), 2.61 

(2H, m), 2.80 (2H, m) t 3.04 (2H, m), 3.41 (3H, s), 3.42 (3H, s), 3.82 (3H, s) t 6.76-6.91 (3H, m), 7.13-7.22 (2H f m), 7.65 

(1H,s). 

Example 231 

(±)-6-<4-{[2-(2-Chlorophenyl)ethyl]amino}^^ 
2,5-dione hydrochloride 

[1250] 




Me . HCI 



[1251] Using (±)-6-(4-chlorobutyl)-1 ,3-dimethyl-3,6,7,8-tetrahydro-1H-naphtho[2,3-d]imidazole-2,5-dione obtained 
In Reference Example 142 and 2-(2-chlorophenyl)ethylamlne according to the same methods as those of Reference 
Example 19 and Example 1 , the title compound was obtained as pale yellow amorphous powders. 
1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .58-1.68 (6H, m), 1.98 (2H, m), 2.22 (1H, m), 2.38 (1H, br), 2.41-2.50 (2H, 
m), 2.57-2.65 (2H, m), 2.87-2.95 (2H, m), 2.99-3.06 (2H, m), 3.41 (3H, s), 3.42 (3H, s), 6.75 (1H, s), 7.11-7.34 (4H, 
m), 7.65 (1H, s). 
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Example 232 

(±)-6-{4-[[2-(2-Chlorophenyl)ethyl](m^ 
2 r 5-dione hydrochloride 

[1252] 




[1253] Using (±)-6-(4-chlorobutyl)-1 ,3-dimethyl-3,6,7,8-tetrahydro-1 H-naphtho[2 t 3-d]imldazole-2,5-dione obtained 
in Reference Example 142 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of 
Example 9, the title compound was obtained as colorless crystals having a melting point of 202 to 204°C. 
1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .58-1 .68 (6H, m), 1 .98 (2H, m), 2.22 (1 H, m), 2.34 (3H, s), 2.41 -2.50 (2H, m), 
2.57-2.65 (2H, m), 2.87-2.95 (2H, m), 2.99-3.06 (2H, m), 3.41 (3H, s), 3.42 (3H, s), 6.75 (1H ( s), 7.11-7.34 (4H P m), 
7.65 (1H,s). 

Example 233 

(±)-6-{4-[[2-(2-Methoxyphenyl)ethyl](me 
lmldazole-2,5-dlone hydrochloride 

[1254] 




Me • HCI 



[1255] Using (±)-6-(4-chlorobutyl)-1 ( 3-dlmethyl-3,6,7,8-tetrahydro-1 H-naphtho[2,3-d]lmldazole-2,5-dlone obtained 
in Reference Example 142 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of 
Example 9, the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .58-1 .68 (6H ( m), 1 .98 (2H, m), 2.22 (1 H, m), 2.35 (3H, s), 2.44-2.52 (2H, m), 
2.57-2.65 (2H, m), 2.75-2.84 (2H, m), 3.01-3.06 (2H, m), 3.41 (3H, s), 3.42 (3H, s), 3.82 (3H, s), 6.74-6.91 (3H, m), 
7.13-7.21 (2H, m) f 7.65 (1H,B). 

Example 234 

(±)-2-{3-[[2-(2-Chlorophenyl)ethyl](methyl)amino]propyJ}-5,6-dimethoxy-1-indanone hydrochloride 
[1256] 
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[1257] Using (tJ^-CS-chloropropyO-S.e-dimethoxy-l -indanone obtained in Reference Example 1 46 and N-{2-<2-chlo- 
rophenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound was obtained 
as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI3) 8 1 .48 (1 H, m), 1 .59 (2H, m), 1 .94 (1 H, m), 2.34 (3H, s), 2.47 (2H, t, J = 7.6Hz), 
2.58-2.75 (4H, m), 2.90 (2H, m), 3.24(1 H, dd, J = 17.1, 7.8Hz), 3.90 (3H, s), 3.96 (3H, s), 6.66 (1 H, s), 7.08-7.32 (5H, m). 

Example 235 

(±)-5,6-Dimethoxy-2-{3-[[2-(2-methoxyphenyl)ethyl](methyl)aminolpropyl} -1-lndanone hydrochloride 



[1 259J Using (±)-2-(3<hloropropyl)-5,6-dimethoxy-1 -indanone obtalnedin Reference Example 1 46 and N-[2-(2-meth- 
oxyphenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound was obtained 
as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .46-1 .70 (4H, m), 1 .95 (2H, m), 2.33 (3H, s), 2.44-2.83 (6H, m), 3.25 (1 H, dd, 
J = 17.2, 7.4Hz), 3.81 (3H, s), 3.91 (3H, s), 3.97 (3H, s), 6.81-6.90 (3H, m), 7.12-7.21 (3H, m). 

Example 236 

(±)-2-{4-[[2-(2-Chlorophenyl)ethyl](methyl)amino]butyl}-5,6-dimethoxy-1 -indanone hydrochloride 



[1261] Using (±) -2-(4-ch io rob uty I )-5,6-dfmethoxy- 1-lndanone obtained in Reference Example 147 and N-[2-(2-chlo- 
rophenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound was obtained 
as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDC^S 1 .45-1 .59 (4H, m), 1 .99 (2H, m), 2.33 (3H, s). 2.45 (2H, t, J = 7.6Hz), 2.54-2.62 
(4H, m),2.80 (2H, m), 3.25 (1H, dd, J = 17.2, 7.4Hz), 3.92 (3H,S), 3.96 (3H,s), 6.87 <1H, s), 7.11-7.34 (5H, m). 



[1258] 




[1260] 
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Example 237 

(±)-5,6-Dlmethoxy-2-{4-[[2-(2-methoxyph -indan one hydrochloride 

[1262] 




[1263] Using (tJ^-C^chlorobutyO-S.e-dlmethoxy-l-lndanone obtained in Reference Example 147 and N-[2-(2-meth- 
oxyphenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound was obtained 
as paie yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .45-1 .59 (4H, m), 1 .99 (2H, m), 2.32 (3H, s), 2.45 (2H f t, J = 7.6Hz), 2.54-2.62 
(4H f m). 2.80 (2H, m), 3.25 (1H, dd, J = 17.2, 7.4Hz), 3.80 (3H, s), 3.90 (3H, s), 3.96 (3H, s), 6.81-6.91 <3H, m), 
7.13-7.21 (3H, m). 

Example 238 

8-[5-(5-Metho)<y-3,4-dihydro-2(1H)-lsoqutnon^^^^ 
hydrochloride 

[1264] 




[1265] Using 8-(5-chloropentanoyl)-5 l 6-dihydro-4H-imidazo[4 > 5 f 1-ij]quinolin-2(1H)-one obtained in Reference Ex- 
ample 1 33 and 5-methoxy-1 ,2,3,4-tetrahydroisoquinoline according to the same method as that of Example 9, the title 
compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.69-1.83 (4H, m), 2.10 (2H, m), 2.57 (2H, t, J = 6.0Hz), 2.86 (2H, m), 3.01 
(2H, m), 3.18 (2H, m), 3.61 (2H, s), 3.80 (3H, s), 3.72-3.90 (4H, m), 6.63-6.69 (2H, m), 6.B6 (1H, t, J « 8.4Hz), 7.08 
(1 H, t, J = 8.0Hz), 7.56 (1 H, m), 9.56 (1 H, br). 
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Example 239 

8-[5-(5-Methoxy-3,4-dlhydro-2(1 H)-isoqulnollnyl)pentanoyQ-1 -methyl-S.S-dihydro^H-lmldazotS.S.I -lj]qulnolin-2(1 H)- 
one hydrochloride 

[1266] 



O 




[1267] Using S-CS-chloropentanoyO-l^ethyl-S.e-dlhydro^H-lmldazoK.S.I-ljJquinolln^CIHJ-one obtained in Refer- 
ence Example 134 and 5-methoxy-1 ,2,3,4-tetrahydrolsoquinollne according to the same method as that of Example 
9, the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1.69-1.83 (4H, m), 2.05 (2H, m), 2.54 (2H, t, J = 6.0Hz), 2.70-2.87 (4H, m), 
3.00 (2H, m), 3.22 (2H, t, J = 6.0Hz), 3.42 (3H, s), 3.59 (2H, s), 3.80 (3H, s), 3.81 -3.88 (2H, m), 6.64 (2H, t, J = 8.1 Hz), 
6.67 (1H, d, J - 8.1Hz), 7.80 (1H, t, J = 7.BHz), 7.56 (1 H, m). 

Example 240 

8-[5-(5-Chloro-3,4-dlhydro-2(1H)-lsoqulnollnyl)pentanoyl]-5,6-dlhydro-4H-pyrrolo[3,2 t 1-IJ]qulnolln-2(1H)-one 
hydrochloride 

[1268] 




[1269] Using 8-(5-chloropentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1 -lj]qulnolin-2(1 H)-one obtained in Reference Exam- 
ple 3 and 5-chloro-1 ,2,3,4-tetrahydrolsoqulnollne according to the same method as that of Example 9, the title com- 
pound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.68-1.86 (4H, m), 2.01 (2H, m), 2.55 (2H, t, J = 7.2Hz), 2.70-2.83 (6H, m), 
2.97 (2H, t, J = 7.0Hz), 3.50 (2H, s), 3.58 (2H, s), 3.72 (2H, t, J = 6.0Hz), 6.91 (1 H, d, J = 7.2Hz), 7.04 (1 H, t, J = 7.8Hz), 
7.17 (1H, t, J = 7.6Hz), 7.72 (2H, s). 
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Example 241 
[1270J 



IJ]qulnolln-2(1H)-one 



10 



15 



20 



25 



30 




• hci 



OMe 



Example 242 
[1272] 




s^r r co r und was ° bti - ^e^sscs? 1,8 10 the same method as that of ex - 

45 Example 243 

(±)-2-[4-(5-^^^ 
[1274] 

50 



55 



MeO 



IVleO 
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[1275] Using (±)-2-(4-chlorobutyl)-5,6-dimethoxy-1-indanone obtained In Reference Example 147 and 5-chloro- 
1 ,2,3,4-tetrahydrolsoqulnoHne according to the same method as that of Example 9, the title compound was obtained 
as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI3) 5 1.49-1.68 (4H, m), 1.95 (2H, m), 2.52 (2H, t, J = 7.6Hz), 2.62-2.78 (4H, m), 
2.87 (2H, m), 3.24 (1H, dd, J = 16.8, 7.2Hz), 3.59 (2H, s), 3.90 (3H, s), 3.96 (3H, s), 6.87-6.94 (2H, m), 7.05 (1H, t, J 
= 7.8Hz), 7.18 (2H, m). 

Example 244 

(±)-5,6-Dimethoxy-2-[4-(5-methoxy-3 l 4-dihydro-2(1H)-lsoqulnolinyl)butyl]-indanone 
[1276] 



OMe 




[1277] Using (±)-2-(4-chlorobutyl)-5,6-dlmethoxy-1-indanone obtained In Reference Example 147 and 5-methoxy- 
1 ,2,3,4-tetrahydroisoquinoline according to the same method as that of Example 9, the title compound was obtained 
as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI3) 5 1.50-1.68 (4H, m) ( 1.97 (2H, m), 2.51 (2H, t, J = 8.2Hz), 2.62-2.76 (6H, m), 
3.23 (1H, dd. J = 17.2, 7.6Hz), 3.59 (2H, s), 3.80 (3H, s), 3.90 (3H, s), 3.96 (3H, s), 6.62-6.67 (2H, m), 6.87 (1 H, s), 
7.08 (1 H, t, J = 7.8Hz), 7.17 (1 H, s). 

Example 245 

8-(5-{[2-(1 H-indol-S-ylJethyllamlnolpentanoyO-l^pS.e-tetrahydro^H-pyrrolotS^.I-i^qulnolin^-one hydrochloride 
[1278] 




[1279] Using tert-butyl 2-(1 H-indol-3-yl)ethyl[5-oxo-5-(4-oxo-1 ^.S.e-tetrahydro^H-pyrrolotS^.I-IJlquinolin-S-yl) 
pentyljcarbamate (822 mg) obtained in Reference Example 1 51 according to the same method as that of Example 1 , 
the title compound was obtained as colorless crystals (630 mg) having a melting point of 179 to 180*0. 
1 H NMR (300MHz, DMSO-d 6 ) 8 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.8Hz), 2.80-3.25 (12H, m), 3.98 (2H, t, J = 8.4Hz), 
7.00 (1 H, t, J = 7.8Hz), 7.09 (1 H, t, J = 7.8Hz), 7.24 (1 H, d, J = 2.1 Hz), 7.37 (1 H, d, J = 7.8Hz), 7.61 (1 H, d, J = 7.8Hz), 
7.73 (1H, s), 7.74 (1H, s), 9.00-9.20 (2H, br), 11.0 (1H, s). 
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Example 246 

(±)-8-{5-[(2-Hydroxy-2-phenyethyl)amino]pentanoyl}-1 f 2 t 5 ( 6-tetrahydro-4H-pyrrolo[3 ( 2,1-IJ]quinolln-4-one 
hydrochloride 

[1280] 




[1281] Using tert-butyl (±)-2-hydroxy-2-phenylethylI[5-oxo-5-(4-oxo-1 ,2 r 5,B-tetrahydro-4H-pyrrDlo[3,2 p 1-ij]qulnolln- 
8-yl)pentyl]carbamate (1 .29 g) obtained in Reference Example 152 according to the same method as that of Example 
1 , the title compound was obtained as pale yellow crystals (680 mg). 

1 H NMR (300MHz, DMSO-d 6 ) 6 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.8Hz), 2.90-3.25 (10H, m) f 3.99 (2H, t, J = 8.4Hz), 
4.9B (1H, d, J = 8.4Hz), 6.10-6.30 (1H, br), 7.30-7.50 (5H, m) ( 7.73 (1H, s), 7.74 (1H, s), 8.85-9.25 (2H, br). 

Example 247 

(±)-8-(5-{[2-Hydroxy-2-(3-hydroxyphenyl)ethyl]amino}pentanoyl)-1 ^.S.e-tetrahydro^H-pyrroloi^.l-iflquinolin- 
4-one hydrochloride 

[1262] 




[1283] Using tert-butyl (±)-2-hydroxy-2-(3-hydroxyphenyl)ethyl[5-oxo-5-(4-oxo-1 } 2,5,6-tetrahydro-4H-pyrrolo 
[3,2,1 -ij]quinolin-8-yl)pentyl]carbamate (201 mg) obtained in Reference Example 153 according to the same method 
as that of Example 1 , the title compound was obtained as colorless crystals (1 69 mg) having a melting point of 1 78 to 
179°C. 

1 H NMR (300MHz, DMSO-d 6 ) 6 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.8Hz), 2.80-3.60 (10H, m), 3.99 (2H, t, J = 8.4Hz), 
4.90 (1H, d, J = 9.9Hz), 5.90-6.30 (1H, br), 6.65-6.90 (3H, m), 7.16 (1H, t, J = 7.8Hz), 7.73 (1H, s), 7.74 (1H, s), 
8.65-8.85 (1 H, br), 9.00-9.25 (1 H, br), 9.40-9.65 (1 H, br). 
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Example 248 

8-(5^[2-(2-Chloro-4-fluorophenyOethyl]am^ 
hydrochloride 

[1284] 




[1285] Using tert-butyl 2-(2-chloro-4-fluorophenyl)ethyl[5-oxo-5-(2-oxo-1 ^.S.S-tetrahydro^H-pyrrolotS^.I -Ijlqulno- 
lin-8-yl)pentyl]carbamante (440 mg) obtained in Reference Example 155 according to the same methods as that of 
Example 1 , the title compound (282 mg) was obtained as pale yellow crystals having a melting point of 128 to 129°C 
(dec). 

1 H NMR (400MHz p DMSO-de) 6 1.52-1.73 (4H, m), 1.90-1.94 (2H, m), 2.77 (2H, t, J = 7Hz), 2.95-3.09 (8H, m), 3.57 
(2H, s), 3.60 (2H, t, J = 6Hz), 7.22 (1 H. dt, J = 2,7, 8.5Hz), 7.43-7.47 (2H, m), 7.71 (1 H, s), 7.75 (1H, s), 9.22 (2H, s). 
IR (KBr) vcnr 1 : 3491, 2945, 2774, 1712, 1671, 1604, 1495, 1346, 1153. 

Example 249 

1-(1-Acetyl-2,3-dihydro-1H-indol-5-yl)-5-{[2-(2-^ hydrochloride 
[1286] 




[1287] Using tert-butyl 5-(1 -acetyl -2 ,3 -dl hydro- 1H-lndol-5-yl)-5-oxopentyl[2-(2-chloro-4-fluorophenyl)ethyl]car- 
bamate (540 mg) obtained in Reference Example 156 according to the same method as that of Example 1, the title 
compound (275 mg) was obtained as colorless crystals having a melting point of 176 to 177°C (dec). 
1 H NMR (400MHz, DMSO-d 6 ) 8 1.51-1.73 (4H, m), 2.18 (3H, s), 2.95-3.08 (8H, m), 3.1 7 (2H, t, J = 8.3Hz), 4.14 (2H, 
t, J = 8.5Hz), 7.22 (1H, dt, J = 2.7, 8.5Hz), 7.43-7.47 (2H, m), 7.82 (1H, s), 7.83 (1H, t, J = 8.0Hz), 8.08 (1H, d, J = 
8.5Hz), 9.17 (2H,s). 

IR (KBr) vcnrr 1 : 3436, 2954, 2780, 1667, 1604, 1494, 1442, 1403, 1338, 1260, 1233. 
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Example 250 

6-(5-{[2-(2-Chloro-4-fluorophenyl)ethyl]amlno}pentanoyl)-1-methyl-3,4-dlhydroqulnolln-2(1H)-one hydrochloride 
[1268] 




U ^' n9 t0 ,^ Utyl 2 -{ 2 - chloro - 4 - fluor °Phenyl)ethyl[5-(1 -methyl-2-oxo-1 ,2,3,4-tetrahydroqulnolln-6-yl)-5-cxo- 

the KIT H ( 1S« m9> ^ btalne K in ReferenC ° ^P' 6 1 57 aCCOrdln 9 10 »• sa ™ meth ° d ™ that of ExlpTe ? 
u m» COmpound f 356 ™9> was obtained as pale yellow crystals having a melting point of 169 to 170»C (dec) 
1 H NMR (400MH2, DMSO-d 6 ) 8 1.58-1.65 (4H, m), 2.49 (2H, t. J = 7.0Hz), 2.83-3 04 (10H m) 3 19 (3H s 7 09 flH 
d, J = 8.5Hz), 7.13 (1H, dt, J = 2.6, 8.5Hz). 7.33-7.40 (2H, m), 7.76 (1 H. S), 7.8 I (1H d I J = 8 3 Hz) 9 33 (2H s) 
IR (KBr) vcnv 1 : 3433, 2953, 2790, 1673, 1603, 1494, 1354, 1128. B.3HZ), 9.33 (2H, s). 

Example 251 

hydrocmo^ 
[1290] 




[1291] Using tert-butyl 5-oxo-5-(2-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-lj]quinolln-8-yl)pentyl}2-r2-(trlfluorometh- 
SSSZ r arbamate !?,° Q ° c mg) ° bta,ned Re,6rence ExarT "" e 158 accordi "9 * Z! meS iZ o, 
1H Zr inoMM 3^ ( f ! m9) WaS ° btained aS Pale y9ll0W c, y stals havln 9 a mel,i "9 Point of 71 to 72°C (dec) 
'H NMR (400MHz, DMSO-d 6 ) 8 1 .66-1 .68 (4H, m), 1 .89-1.95 (2H, m), 2.77 (2H t J = 6Hz) 2 97-3 06 f8H mi q« 
2h I S) . 3.61 (2H, t, J =6HZ), 7.35-7.47 (4H, m). 7.72 (1H, s), 7.76 (1H s), 9 06 (2H br.s) ' 
IR(KBr)vcm-1: 3422, 2943, 1711,1605. 1496, 1344, 1256,1154. 
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Example 252 

1-(1-Acetyl-2,3-dlhydro-1H-lndoh5-yl)-5-({2-^ hydrochloride 
[1292] 




Me HCI 



[12931 Using tert-butyl 5-(1 -acetyl-2,3-dlhydro-1 H-lndol-yl)-5-oxopentyl{2-[2-(trlfluoromethoxy)phenyl]ethyl}car- 
bamate (450 mg) obtained in Reference Example 159 according to the same method as that of Example 1 , the title 
compound (274 mg) was obtained as colorless crystals having a melting point ot 180 to 182°C (dec). 
1 H NMR (400MHz, DMSO-d 6 ) 6 1 .65-1.71 (4H, m), 2.16 (3H, s), 2.96-3.07 (8H, m), 3.17 (2H, t, J = 8.3Hz), 4.14 (2H, 
t, J = 8.3Hz), 7.35-7.48 (4H, m), 7.82 (1H, s), 7.83 (1H, t, J = 8.3Hz), 8.08 (1H, d, J = 8.3Hz), 9.20 (2H, br.s). 
IR(KBr) vcnr 1 : 3432, 2953, 2766, 1676, 1601, 1492, 1442, 1398, 1260, 1177. 

Example 253 

1-Methyl-6-[5-({2-[2-(trifluoromethoxy)ph hydrochloride 
[1294] 




[1295] Using tert-butyl 5-{1-methyl-2-oxo-1 ,2,3 ) 4-tetrahydroquinolin-6-yl)-5-oxopentyl{2-[2-(trlfluoromethoxy)phe- 

nyl]ethyl}carbamate (435 mg) obtained in Reference Example 160 according to the same method as that of Example 

1 , the title compound (237 mg) was obtained as colorless crystals having a melting point of 89 to 90°C (dec). 

1 H NMR (400MHz, DMSO-d 6 ) 5 1 .62-1 .69 (4H, m), 2.58 (2H, t, J = 7.0Hz), 2.92-3.07 (1 OH, m), 3.28 (3H, s), 7.19 (1 H, 

d, J = 8.5Hz), 7.35-7.48(4H, m), 7.84 (1H, s), 7.89 (1H, d, J = 8.3Hz), 9.11 (2H, br.s). 

IR (KBr) vcnr 1 : 3432, 2944, 1675, 1604. 1456, 1364, 1265, 1131. 
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Example 254 

1,3-Dlmethyl-5-[5-({2-[2-(trifluoromethoxy)phenyl]ethyl}amlno)pentan 
hydrochloride 

[1296] 




Me -HCI 



[1297] Using tert-butyl 5-(1 ,3-dimethy l-2-oxo-2 ,3-dihydro-1 H-benzimidazol-5-yl)-5-oxopentyK2-[2-(trlfluorometh- 
oxy)phenyl]ethyl}carbamate (240 mg) obtained In Reference Example 161 according to the same method as that of 
Example 1 , the title compound (127mg) was obtained as colorless crystals having a melting point of 133 to 134°C (dec). 
1 H NMR (400MHz, DMSO-d 6 ) 6 1 .70-1.74 (4H, m), 2.98 (2H, br.s), 3.08-3.11 (6H. m), 3.36 (3H, s), 3.38 (3H, s), 7.24 
(1H, d, J = 8.3Hz), 7.35-7.43 (3H, m), 7.46 (1H, dd, J = 2.2, 7.0Hz), 7.72 (1H, d, J = 1.5Hz), 7.80 (1H, dd, J = 1.5, 
8.3Hz), 9.19 (2H,br.s). 

IR (KBr) vcnrr 1 : 3496, 2954, 2782, 1720, 1675, 1513, 1456, 1255, 1213, 1178. 
Example 255 

8-(5-{[3-(2-Methoxyphenyl)propyl]amlno)pentanoyl)-5 l 6-dlhydro-4H-pyrrolo[3,2 l 1-IJ]quinolln-2(1H)-one hydrochloride 
[1296] 




[1299] Using tert-butyl 3-(2-methoxyphenyl)propyl[5-oxo-5-(2-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinoHn- 
8-yl)pentyl]carbamate (160 mg) obtained in Reference Example 1 62 according to the same method as that of Example 
1 , the title compound (113 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (400MHz, DMSO-d 6 ) 8 1.64 (4H, br.s), 1.72-1.95 (4H, m), 2.59 (2H, t, J = 6Hz), 2.70-2.93 (6H, m), 2.98 (2H, 
br.s), 3.57 (2H, s), 3.60 (2H, br.s), 3.77 (3H, s), 6.87 (1 H, t } J = 7.3Hz), 6.95 (1 H, d, J = 7.6Hz), 7.1 4 (1 H, d, J = 7.3Hz), 
7.19 (1H, t, J = 7.6Hz), 7.71 (1H, s), 7.75 (1H, s), 8.81 (2H, br.s). 
IR (KBr) vcnr 1 : 3425, 2945, 1708, 1664, 1601, 1495, 1344, 1244, 1155, 759. 
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Example 256 

1-(1-Acetyl-2,3<ilhydrcMH-lndoh hydrochloride 
[1300] 




[1301] Using tert-butyl 5-(1 -acetyl -2,3-dihydro-1 H-indol-5-yl)-5-oxopentyl[3-(2-methoxyphenyl)propyl]carbamate 
(41 0 mg) obtained in Reference Example 1 63 according to the same method as that of Example 1 , the title compound 
(290 mg) was obtained as colorless crystals having a melting point of 1 65 to 1 66°C (dec). 

1 H NMR (400MHz, DMSO-d 6 ) 8 1 .62-1 .68 (4H, m), 1 .85-1 .95 (2H, m), 2.1 8 (3H, s), 2.59 (2H, t, J = 7.3Hz), 2.79-2.87 
(4H, m), 2.98 (2H, t, J = 7Hz), 3.1 6 (2H, t, J = 8.3Hz), 3.77 (3H, s), 4.1 3 (2H, t, J = 8.3Hz), 6.89 (1 H, t, J « 7.6Hz), 6.94 
(1H, d, J = 7.6Hz), 7.15 (1H, d, J = 7.6Hz), 7.19 (1H; t, J = 7.6Hz), 7.81 (1H, s), 7.82 (1 H, d, J = 8.3Hz), 8.08 (1H, d, 
J = 8.3Hz), 9.00 (2H, br.s). 

IR (KBr) vcnr 1 : 3436, 2945, 1676, 1661, 1602, 1492, 1438, 1399, 1334, 1243, 754. 
Example 257 

6-(5-{[3-(2-Methoxyphenyl)propyl]amino}pentanoyl)-1-methyl-3,4-dihydroquinolin-2(1H)-one hydrochloride 
[1302] 




Me . HCf 



[1303] Using tert-butyl 3-(2-methoxyphenyl)propyI[5-(1-methyl-2-oxo-1 ,2 t 3,4-tetrahydroquinolin-6-yl)-5-oxopentyl] 
carbamate (41 0 mg) obtained in Reference Example 1 64 according to the same method as that of Example 1 , the title 
compound (295 mg) was obtained as colorless crystals having a melting point of 88 to 89°C (dec). 
1 H NMR (400MHz, DMSO-d B ) 5 1 .57 (4H, br.s), 1.78-1.84 (2H, m), 2.47-2.53 (4H, m), 2.75-2.80 (4H, m), 2.85 (2H, t, 
J = 7Hz), 2.93 (2H. t, J = 7Hz), 3.19 (3H, s), 3.69 (3H, s), 6.79 (1 H, t, J = 7.3Hz), 6.87 (1H, d, J = 7.3Hz), 7.07 (1H ( d, 
J = 7.3Hz), 7.10 (1H, d, J = 8.3Hz), 7.11 (1 H , t, J = 7.3Hz), 7.75 (1H, s), 7.81 (1H, d, J = 8.3Hz), 8.88 (2H, br.s). 
IR (KBr) vcnr 1 : 3434, 2948, 1672, 1603, 1495, 1464, 1360, 1245, 1128, 750. 
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Example 258 

5-(5-{[3-(2-Memoxyphenyl)pro hydrochloride 
[1304] 




[1305] Using tert-butyl 5-(1 ,3-dimethyl-2-oxo-2,3-dlhydro-1 H-ben2lmldazol-5-yl)-5-oxopentyl[3-(2-methoxyphenyl) 
propyl]carbamate (380 mg) obtained In Reference Example 165 according to the same method as that of Example 1 
the title compound (186 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (400MHz, DMSO-dg) 5 1.53-1 .63 (4H, m), 1 .77-1 .85 (2H f m), 2.51 (2H, t, J = 7.5Hz), 2.76-2 81 (4H m) 2 98 
(2H, t, J = 6.6Hz), 3.26 (3H, s), 3.29 (3H, s), 3.69 (3H, s), 6.78 (1H, t, J = 7.3Hz), 6.87 (1 H, d, J = 7.5Hz) 7 06 (1H d 
J = 7.5Hz), 7.10 (1H, t, J = 7.3Hz), 7.15 (1 H, d, J = 8.3Hz), 7.62 (1 H, d, J = 1 .5Hz), 7.70 (1 H, dd, J = 1 .5, 8.3Hz), 8^92 
(2H, br.s). 

IR (KBr) vcm-1; 3443, 2943, 1715, 1673, 1621, 1512, 1495, 1462, 1244, 1200, 758. 
Example 259 

8-(5-{[2-(2-Ethoxyphenoxy)ethyl]^ hydrochloride 
[1306] 




[1307] Using tert-butyl 2-(2-ethoxyphenoxy)ethyl[5-oxo-5-(2-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3 2 1 -IJJquinolin- 
8-yl)pentyl]carbamate (205 mg) obtained in Reference Example 1 66 according to the same method as that of Example 
1, the title compound (152 mg) was obtained as colorless crystals having a melting point of 110 to 113°C (dec) 
1 H NMR (400MHz, DMSO-d 6 ) § 1 .31 (3H, t, J = 6.6Hz), 1 .69 (4H, br.s), 1 .91 <2H, br.s), 2.76 (2H, br s) 3 00-3 08 (4H 
m), 3.29 (2H, br.s), 3.57 (2H, s), 3.60 (2H, br.s), 4.01 (2H, q, J = 6.6Hz), 4.26 (2H, br.s), 6.88-7.04 (4H, m) 7 71 1H 
s), 7.75 (1H,s), 9.16 (2H, br.s). 1 ' h ' " 

IR (KBr)vcm-l: 3418, 2940, 1708, 1671, 1603, 1507, 1348, 1254, 1213, 1155, 1127, 740. 
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Example 260 



1-(1-Acetyl-2,3-dlhydro-1HHndoh5-yl)-5-{^ 



[1308] 




° 




Me 



• HCI 



[1309] Using tert-butyl 5-(1 -acetyl-2,3-dihydro-1 H-indol-5-yl)-5-oxopentyl[2-(2-ethoxyphenoxy)ethyl]carbamate 
(390 mg) obtained in Reference Example 1 67 according to the same method as that of Example 1 , the title compound 
(275 mg) was obtained as colorless crystals having a melting point of 125 to 126°C (dec). 

1 H NMR (400MHz t DMSO-d 6 ) 8 1.31 (3H, t, J = 6.8Hz), 1.65-1.71 (4H, m), 2.18 (3H, s), 2.99-3.1 8 (6H, m), 3.28 (2H, 
br.s), 4.01 (2H, q, J = 6.8Hz), 4.13 (2H, t, J = 8.3Hz), 4.28 (2H, t, J = 6Hz), 6.85-7.04 (4H, m), 7.81 (1 H, s), 7.82 (1H, 
d, J = 8Hz), 8.08 (1H, d, J = 8Hz), 9.30 (2H, s). IR (KBr) vcnr 1 : 3498, 2943, 1683, 16424, 1598, 1509, 1488, 1448, 
1407, 1254, 1209, 1126, 746. 



6-(5-{[2-(2-Ethoxyphenoxy)ethyl]amlno}pentanoyl)-1-methyl-3,4-dlhydroquinolln-2(1H)-one hydrochloride 



[131 1 ] Using tert-butyl 2-(2-ethoxyphenoxy)ethyl[5-(1 -methyl-2-oxo-1 ^.S^-tetrahydroquinolin-e-ylJ-S-oxopentyl] 

carbamate (420 mg) obtained in Reference Example 1 68 according to the same method as that of Example 1 , the title 

compound (292 mg) was obtained as colorless crystals having a melting point of 135 to 136°C (dec). 

1 H NMR (400MHz, DMSO-de) 8 1 .31 (3H, t, J = 6.8Hz), 1.65-1.76 (4H, m), 2.57 (2H, t, J = 6Hz), 2.93 (2H, t, J = 7Hz), 

3.04 (2H, t, J = 7Hz), 3.09 (2H, br.s), 3.27 (3H, s), 3.29 (2H, t, J = 6Hz), 4.01 (2H, q, J = 6.8Hz), 4.28 (2H, t, J = 6Hz), 

6.85-7.05 (4H, m), 7.18 (1 H, d, J = 8.3Hz), 7.83 (1 H, s), 7.89 (1H, d, J = 8.3Hz), 9.27 (2H, s). 

IR (KBr) vcnrr 1 : 3436, 2954, 1671, 1605, 1508, 1455, 1358, 1256, 1220, 1130, 744. 



Example 261 



[1310] 




Me 
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Example 262 

5-(5-{[2-(2-Ethoxyphenoxy)ethyl]amlno}pentanoyl)-1,3-dlmethyl-l ( 3-d 
[1312] 




[1313] Using tert-butyl 5-(1 ,3-dimethyl-2-oxo-2 t 3-dlhydro-1H-te^ 

ethyl]carbamate (260 mg) obtained in Reference Example 1 69 according to the same method as that of Example 1 , 

the title compound {156 mg) was obtained as colorless crystals having a melting point of 1 03 to 105°C (dec) 

1 H NMR (400MHz, DMSO-d 6 ) 5 1 .31 (3H, t, J = 6.8Hz), 1 .67-1 .77 (4H, m), 3.09 (4H, t, J = 7Hz), 3.30 (2H, t J = 7 5Hz) 

3.36 (3H, s), 3.37 (3H, s), 4.00 (2H, q, J = 6.8Hz), 4.27 (2H, t, J = 5.3Hz), 6.85-7.00 (3H, m),7.03 (1H dd J = 1 7 

7.8Hz), 7.24 (1 H, d, J = 8.3Hz), 7.72 (1H, d, J = 1.5Hz), 7.79 (1H, dd, J = 1.5, 8.3Hz), 9.23 (2H, br.s) 

IR (KBr) vcm-1: 3527, 2942, 2742, 1719, 1667, 1620, 1506, 1456, 1249, 1202, 1128, 737. 

Example 263 

8-[5-({2-[(2-Ethoxyphenyl)amlno]ethyl}am^ 
dlhydrochlorlde 

[1314] 




O ■ 2HCI 



[1315] Using tert-butyl 2-[{2-ethoxyphenyl)amino]ethyl[5-oxo-5-(2-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ijiquino- 
lin-8-yi)pentyl]carbamate (605 mg) obtained in Reference Example 170 according to the same method as that of Ex- 
ample 1 , the title compound (431 mg) was obtained as colorless crystals having a melting point of 98 to 1 00*C (dec) 
1 H NMR (400MHz, DMSO-d 6 ) 8 1 .36 (3H, t, J = 6.8Hz), 1 .65-1 .71 (4H, m), 1 .88-1 .94 (2H, m), 2 76 (2H t J = 6 0Hz) 
2.94-3.00 (4H, m), 3.11 (2H, br.s), 3.51 (2H, t, J = 6.6Hz), 3.57 (2H, S), 3.60 (2H, t, J = 6.0Hz), 4.04 (2H, q! J = 6 8Hz)' 
6.26 (2H , br) 6.80-6.86 (2H, m), 6.91 -6.93 (2H, m), 7.71 (1 H, s), 7.75 (1 H, S), 9.27 (2H, s). 
IR (KBr) vcm-1; 3392, 2774, 1709, 1665, 1606, 1496, 1344, 1267, 1162, 1040, 766. 
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Example 264 

1-(1-Acetyl-2,3-dlhydro-1H-lndoh5-yl)-5-({2-[(2^^ dihydrochlorlde 
[1316] 



H OEt 




[1317] Using tert-butyl 5-(1 -acetyl-2,3-dihydro-1 H-lndol-5-yl)-5-oxopentyl{2-[(2-ethoxyphenyl)amlno]ethyl}car- 

bamate (690 mg) obtained In Reference Example 171 according to the same method as that of Example 1 , the title 

compound (545 mg) was obtained as colorless crystals having a melting point of 155 to 157°C (dec). 

1 H NMR (400MHz, DMSO-d 6 ) 5 1.36 (3H, t, J = 6.8Hz), 1.64-1.70 (4H, m) p 2.18 (3H, s), 2.95 (2H, br.s), 3.00 (2H, t, J 

= 6.8Hz), 3.13-3.19 (4H, m), 3.53 (2H, t, J = 6.6Hz), 4.05 (2H, q, J = 6.8Hz), 4.14 (2H, t, J = 8.5Hz), 6.85-7.02 (4H, 

m), 6.94 (2H, br) 7.82 (1H, s), 7.83 (1H, d, J = 8.3Hz), 8.07 (1H, d, J = 8.3Hz), 9.36 (2H, s). 

IR (KBr) vcrrr 1 : 3546, 3467, 2748, 1678, 1600, 1504, 1439, 1393, 1322, 1265, 1122, 1042, 762. 

Example 265 

5-[5-({2-[(2-Ethoxyphenyi)amtno]ethyl}amlno)pentanoyO-1 ,3-dlmethyl-1 ,3-dlhydro-2H-benzlmldazol-2-one 
dihydrochloride 

[1318] 




2HCI 



[1319] Using tert-butyl 5-(1 -acetyl-2,3-dihydro-1 H-indol-5-yl)-5-oxopentyl{2-[(2-ethoxyphenyl)amino]ethyl}car- 

bamate (660 mg) obtained in Refenence Example 171 according to the same method as that of Example 1 , the title 

compound (448 mg) was obtained as colorless crystals having a melting point of 173 to 175*C (dec). 

1 H NMR (400MHz, DMSO-d 6 ) 5 1 .36 (3H, t, J = 7.0Hz), 1 .65-1 .73 (4H, m), 2.97 (2H, br.s), 3.08 (2H, t, J = 6.BHz), 3.13 

(2H, br.s), 3.35 (3H, s), 3.37 (3H, s), 3.53 (2H P t, J = 6.5Hz), 4.05 (2H, q, J = 7.0Hz), 6.85-7.02 (4H, m), 7.24 (1H, d, J 

= 8.3Hz), 7 46 (2H, br) 7.72 (1 H, s), 7.79 (1 H, d, J = 8.3Hz), 9.39 (2H, s). 

IR (KBr) vcm* 1 : 3423, 2749, 1718, 1673, 1619, 1506, 1394, 1263, 1200, 1041, 767. 
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Example 266 

HM1-(2-Phenylemyl)-4*^ 
S [1320] 



10 



IS 



20 




HCI 



52! i" 9 [ f " ( h PertC " ny,)pr0panOy,1 " S ■ 6 -dihydro-4H-pyrrolo[3,2. 1 -IJ]quinolin-2(1 H)-one (312 mg) obtained In 
SSSST? T V*™™**^™* d 85 mg) according to the same method as that o Example 8 

IIbT k W ^^ ta ' ned 88 Pal9 ye "° W C,VStalS (2B5 m 9> havi "9 a mel,i "9 Point of 207 to 20B»C 
1 H NMR (free base; 400MHz, CDCI 3 ) 5 1 .42-1 .47 (3H, m) , 1 .69-1 .80 (4H, m), 2.01 -2 13 (4H m) 2 64-2 68 (2H ml 



m), 7.73 (2H, s). 
IR (KBr) vcrrr 1 : 1715, 1672, 1604, 1343, 1152. 

25 Example 267 
30 [1322] 



35 




40 



45 



50 



E22 JS" 8 8 ? •ltP lpe ^ i 7 l) P^ an< V^.6-dihydro^H-pyr ro io[3^,1-IJlqulnolln-2(1H)-one (312 mg) obtained in 
2 * f p« fT 6 1 4 2 -< 2 -™ thox yP h °ny'>athyl methanesulfonate (230 mg) according to the same method as 

IR (KBr)vcm-i: 1717, 1673, 1604, 1495, 1343, 1243, 1153. 
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Example 268 

8-(3-{1-[2-(2-MemylphenyQethyl]^ 
hydrochloride 

[1324] 




[1325] Using 8-[3-(4-piperldlnyl)propanoyl]-5 r 6-dihydro-4H-pyrrolo[3 t 2,1-ij]quinolin-2(1 H)-one obtained In Refer- 
ence Example 1 74 and 2-(2-methylphenyl)ethyl methanesulfonate according to the same method as that of Example 
81 , the title compound was obtained as pale yellow amorphous powders. 

1 H IMMR (free base; 400MHz, CDCI 3 ) 5 1 .30-1 .40 (3H, m), 1 .68-1 .78 (4H, m), 1 .99-2.07 (4H, m), 2.32 (3H f s), 2.49-2.53 
(2H, m), 2.79-2.85 (4H, m), 2.95 (2H, t, J = 7.5Hz), 3.06 (2H, d, J = 1 0.7Hz), 3.55 (2H, s), 3.74 (2H, t, J = 6Hz), 7.09-7.15 
(4H, m), 7.73 (2H, s). 

IR (KBr) vcnrr 1 : 1717, 1673, 1604, 1495, 1342, 1153. 
Example 269 

8-(3-{1-[2-(2-Chlorophenyl)ethylH^ 
hydrochloride 

[1326] 




[1327] Using 8-[3-(4-piperidinyl)propanoyl]-5 ( 6-dihydro-4H-pyrrolo[3,2,1-ij]quinolln-2(1 H)-one obtained in Refer- 
ence Example 174 and 2-(2-chlorophenyl)ethyl methanesulfonate according to the same method as that of Example 
61 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1 .30-1 .40 (3H, m), 1 .68-1 .78 (4H, m), 2.01-2.07 (4H, m), 2.55-2.59 (2H, m), 
2.82 (2H, t, J = 6Hz), 2.93-2.96 <4H, m), 3.03 (2H t d, J = 11.0Hz), 3.55 (2H, s), 3.74 (2H, t, J = 6Hz), 7.13-7.34 (4H, 
m), 7.73 (2H, s). 

IR (KBr) vcm* 1 : 1716, 1673, 1604, 1496, 1342, 1152. 
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Example 270 

8-(3-{1-[2-(3-Methoxyphenyi)ethyl]-4-piperld^ 
hydrochloride 

[1328] 




[1329] Using 8-[3-(4-plperidinyl)propanoyl]-5,6-dihydro-4H-pyrrolo[3,2,1-lj]quinoNn-2(1 H)-one obtained in Refer- 
ence Example 1 74 and 2-(3-methoxyphenyl)ethyl methanesulfonate according to the same method as that of Example 
81 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 8 1 .30-1 .39 (3H, m), 1 .68-1 .77 (4H, m), 1 .97-2.07 (4H, m), 2.55-2.59 (2H, m), 
2.77-2.84 (4H, m) p 2.93-3.02 (4H, m), 3.55 (2H, s) r 3.74 (2H, t, J = 6Hz), 3.79 (3H, s), 6.73-6.80 (3H, m), 7.20 (1H, t, 
J = 8Hz),7.73(2H, s). 

IR(KBr)vcnr 1 : 1717, 1673, 1603, 1342, 1152. 
Example 271 

8 - (3-{ 1 -[2-(3 -M ethy Ip h eny i) ethy ^ 
hydrochloride 

[1330] 




[1331] Using 8-[3-(4-ptperldinyl)propanoyl]-5,6-dlhydro-4H-pyrrolo[3 f 2,1-ij]quinolin-2(1 H)-one obtained In Refer- 
ence Example 174 and 2-(3-methylphenyl)ethyl methanesulfonate according to the same method as that of Example 
81 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1 .30-1 .39 (3H, m), 1 .68-1 .77 (4H, m), 1 .97-2.07 (4H, m), 2.32 (3H, s), 2.54-2.58 
(2H, m), 2.75-2.85 (4H, m), 2.93-3.03 (4H t m), 3.55 (2H, s), 3.74 (2H, t, J - 6Hz), 6.99-7.04 (3H, m), 7.17 (1H, t, J = 
8Hz), 7.73 (2H, s). 

IR (KBr) vcnrr 1 : 1719, 1673, 1605, 1342, 1152. 
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Example 272 

8-(3-{1-[2-(3-ChlorophenyOethyll-4-plperW^^ 
hydrochloride 

[1332] 




[1333] Using 8-[3-(4-plperidInyl)propanoyl]-5,6-dihydro-4H^ (312 mg) obtained In 

Reference Example 174 and 2-(3-chlorophenyl)ethyl methanesutfonate (235 mg) according to the same method as 
that of Example 81 , the title compound was obtained as pale yellow crystals (200 mg) having a melting point of 1 08 to 
109°C. 

1 H NMR (free base; 400MHz, CDCI 3 ) 6 1 .28-1 .40 (3H, m), 1 .67-1 .77 (4H, m), 1 .96-2.07 (4H, m), 2.53-2.57 (2H, m), 
2.76-2.84 (4H, m), 2.90-3.00 (4H, m), 3.55 <2H, s), 3.74 (2H, t, J = 6Hz), 7.07-7.25 (4H, m), 7.73 (2H, s). 
IR (KBr) vcm* 1 : 1717, 1673, 1603, 1343, 1152. 

Example 273 

8-(3-{1-[2-(3-Fluorophenyl)ethy^ 
hydrochloride 

[1334] 



o 




[1335] Using 8-[3-(4-plperidinyl)propanoyl]-5,6-dihydro-4H-pyrrolo[3^,1-IJ]qulnolln-2(1 H)-one obtained in Refer- 
ence Example 174 and 2-(3-fluorophenyl)ethyl methanesulfonate according to the same method as that of Example 
81 , the title compound was obtained as pale yellow crystals having a melting point of 214 to 215°C. 
1 H NMR (free base; 400MHz. CDCI 3 ) 8 1 .29-1 .40 (3H, m), 1 .68-1 .77 (4H, m), 1 .97-2.07 (4H, m), 2.54-2.58 (2H. m), 
2.78-2.84 (4H, m), 2.93-3.00 (4H, m), 3.55 (2H, S), 3.74 (2H, t, J = 6Hz), 6.86-6.98 (3H, m), 7.20-7.26 (1H, m), 7.73 
(2H, s). 

IR(KBr)vcm-i: 1717, 1673, 1604, 1342, 1143. 
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Example 274 

8^3-[1-(3-PhenylpropylM 
[1336] 




[1337] Using S-tS-^-piperidinylJpropanoylJ-S.e-dihydro^H-pyrrolotS^.I-jJlquinolin-aci H)-one obtained in Refer- 
ence Example 174 and (3-bromopropyl)benzene according to the same method as that of Example 81 , the title com- 
pound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1 .25-1 .40 (3H, m), 1 .63-1 .73 (4H r m), 1 .80-1 .92 (5H, m), 2.00-2.06 (2H m) 
2.35 (2H, t, J = 7.6Hz), 2.62 (2H, t, J = 7.6Hz), 2.82 (2H, t, J = 6Hz),2.91 -2.95 (3H, m), 3.55 (2H, s), 3.74 (2H, t, J = 
6Hz), 7.12-7.33 (5H, m), 7.73 (2H, s). 
IR (KBr) vcnr 1 : 1714, 1672, 1604, 1496, 1344, 1153. 

Example 275 



8-(3-{1-[2-(2-Methyiphenoxy)ethyl]-4-plperldlnyl}propanoyl)-5,6-dlhydro-4H-pyrrolo[3,2,1^ 
hydrochloride 

[1338] 




[1339] Using 8-[3-(4-piperidinyl)propanoyl]-5,6-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-2(1 H)-one obtained in Refer- 
ence Example 174 and 1-(2-bromoethoxy)-2-methylbenzene according to the same method as that of Example 81 , 
the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz r CDCI 3 ) 5 1 .30-1 .35 (3H, m), 1 .67-1 .75 (4H, m) f 2.00-2.06 (2H, m), 2.14 (2H t J = 1 1 0Hz) 
2.21 (3H, s). 2.80-2.84 (4H. m), 2.94 (2H, t, J = 7.4Hz), 3.03 (2H, d, J = 11 Hz), 3.55 (2H, s), 3.74 (2H, t, 7= 6Hz) 4 11 
(2H, t, J = 6Hz), 6.80-6.87 (2H, m), 7.12-7.15 (2H, m), 7.73 (2H, s). 
IR (KBr) vcnr 1 : 1718, 1673, 1604, 1496, 1343, 1244. 
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Example 276 

8-(3^1 -[2K2-Ethoxyphenoxy)e^ 
hydrochloride 

[1340] 




[1341] Using 8-[3-(4-plperidinyl)propanoyl]-5,6-dlhydro-4H-pyrrolo[3^ t 1-IJ]quinolln-2(1 H)-one obtained In Refer- 
ence Example 174 and 1-(2-bromoethoxy)-2-ehoxybenzene according to the same method as that of Example 81 , the 
title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 8 1 .30-1 .39 (3H, m), 1 .43 (3H, t, J = 7Hz), 1 .67-1 .75 (4H, m), 2.00-2.13 (4H, m), 
2.81-2.84 (4H, m), 2.94 (2H, t, J = 7.5Hz), 3.03 (2H, d, J = 11Hz), 3.55 (2H, s), 3.74 (2H, t, J = 6Hz), 4.07(2H, q, J = 
7Hz), 4.11-4.15 (2H, m), 6.87-6.91 (4H, m), 7.73 (2H, s). 
IR (KBr) vcm-1; 1717, 1672, 1604, 1499, 1342, 1253. 

Example 277 

9-{3-[1-(2-Phenylethyl)-4-plperidinyn^ hydrochloride 
[1342] 




[1343] Using 9-[3-(4-piperldinyl)propanoyl]-2,3,6,7-tetrahydro-1H,5H-pyrldo[3^,1-IJ]qulnolin-5-one obtained In Ref- 
erence Example 1 76 and (2-bromoethyl)benzene according to the same method as that of Example 81 , the title com- 
pound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1 .30-1 .40 (3H, m), 1 .68-1 .77 (4H P m), 1 .94-2.03 (4H, m), 2.56-2.69 (2H, m), 
2.68 (2H, t, J = 7Hz), 2.79-2.86 (4H, m), 2.94 (4H, t, J = 7Hz), 3.02 (2H, d, J = 11Hz),), 3.90 (2H, t, J = 6Hz), 7.17-7.30 
(5H, m), 7.62 (2H, d, J = 5.4Hz). 
IR (KBr) vcnr 1 : 1674, 1604, 1360, 1158. 
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Example 278 
[1344] 



pyr(do[3,2,1-lj]qulnolln-5-one 



10 



15 



20 



25 



30 




HCI 



6Hz). 6.83-6.89 (2H, m>. 7.13-7.^" m ) 7 i^' dV-fiz) (2H ' J = " HZ >' 381 < 3H « S >" * >* W t. J i 
IR (KBr) vem-i: 1674, 1604. 1494, 1362, 1339. 1243. 11687 

Example 279 
[1346] 



40 



45 




hci 



(4H, m), 7.62 (2H r d, J = 5Hz). 1 1 ' ?HZ) ' 3 03 (2H ' d ' J = 1 1 Hz >' 3 "( 2H . d > J = 6Hz), 7.12-7.34 

IR (KBr) vcnr 1 : 1674, 1604, 1489, 1361, 1339, 1168. 
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Example 260 

9-(3-{1-[2-(3-Methoxyphenyl)ethyl)-4-plpertd!nyl}pro^ 
hydrochloride 

[1348] 




[1349] Using 9-[3-(4-piperldlnyl)propanoyl]-2,3,6,7-tetrahydro-1H l 5H-pyrido[3^,1-iJ]quinolin-5-one obtained In Ref- 
erence Example 176 and 2-(3-methoxypheny1)ethyl methanesulfonate according to the same method as that of Ex- 
ample 81 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1.30-1.40 (3H, m), 1.67-1 .77 (4H, m), 1.95-2.02 (4H, m), 2.53-2.60 (2H, m), 
2.6B (2H, t, J = 7Hz), 2.77-2.87 (4H, m), 2.92-3.02 (6H, m), 3.79 (3H, s), 3.89 (2H, t, J = 6Hz), 6.73-6.B0 (3H ( m), 
7.1 8-7.22 (1 H, m), 7.62 (2H, d, J = 5Hz). 
IR (KBr) vcm -1 : 1674, 1603, 1485, 1361, 1339, 1167. 

Example 281 

9-(3-{1-[2-(2-Methy!phenyl)ethyl]-4-plperM^ 
hydrochloride 

[1350] 




[1351 ] Using 9-[3-(4-piperidinyl)propanoyl]-2,3,6,7-tetrahydro-1 H,5H-pyrido[3,2,1 -iJ]quinolin-5-one obtained In Ref- 
erence Example 176 and 2-(3-methylphenyl)ethyl methanesulfonate according to the same method as that of Example 
81 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 )S 1 .30-1 .40 (3H, m), 1 .70-1 .77 (4H, m), 1 .94-2.02 (4H, m), 2.32 (3H, s), 2.54-2.58 
(2H. m), 2.68 (2H, t, J = 7Hz), 2.75-2.80 (2H, m), 2.83-2.86 (2H, m), 2.94 (4H, t, J = 7Hz), 3.02 (2H, d, J = 11 Hz), 3.89 
(2H, t, J m 6Hz), 6.99-7.01 (3H, m), 7.17 (1 H, t, J = 7Hz), 7.62 (2H, d, J = 5Hz). 
IR (KBr) vcm* 1 : 1675, 1604, 1485, 1361, 1339, 1166. 
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Example 282 

9-(3-{1-[2-(3-Chlorophenyl)^ 
hydrochloride 

[1352] 




[1353] Using 9-[3-(4-piperldlnyl)propanoyl]-2 f 3 > 6,7-tetrahydro-1H,5H-pyrldo[3 t 2 r 1 -IJ]qulnolin-5-one obtained In Ref- 
erence Example 1 76 and 2-(3-chlorophenyl)ethyl methanesulfonate according to the same method as that of Example 
81 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 8 1 .30-1 .40 (3H, m), 1 .68-1 .77 (4H, m), 1 .94-2.02 (4H, m), 2.54-2.58 (2H m) 
2.6B (2H, t, J = 7Hz), 2.76-2.80 (2H, m), 2.84 (2H, t, J = 6Hz), 2.90-3.00 (6H, m), 3.90 (2H, t, J = 6Hz), 7.08 (1H "d J 
= 7Hz), 7.16-7.23 (3H, m), 7.62 (2H, d, J = 5Hz). ' ' 

IR (KBr) vcnr 1 : 1674, 1603, 1483, 1360, 1338, 1167. 

Example 283 

9-(3-{1-[2-(3-Fluorophenyl)e^ 
hydrochloride 

[1354] 




[1355] Using 9-[3-(4-piperidinyl)propanoyl]-2,3,6,7-tetrahydro-1 H,5H-pyrldo[3,2,1 -IJ]quinolln-5-one obtained in Ref- 
erence Example 1 76 and 2-(3-fluorophenyl)ethyl methanesulfonate according to the same method as that of Example 
81 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1 .30-1 .40 (3H, m), 1 .68-1 .81 (4H, m), 1 .94-2.02 (4H, m), 2.55-2 59 (2H m) 
2.68 (2H, t, J = 7Hz), 2.78-2.86 (4H, m), 2.92-3.00 (6H, m), 3.89 (2H, t, J = 6Hz), 6.86-6.98 (3H, m), 7.23 (1H q' J J 
4Hz), 7.62 (2H, d, J = 5Hz). H ' 
IR (KBr) vcm" 1 : 1674, 1604, 1585, 1486, 1361, 1339, 1158. 
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Example 284 

(±)-9-{3-[1-(1-Methyl-2-phenylethyl)-^ 
hydrochloride 

[1356] 




[1357] Using 943-(4-piperldinyl)propanoyl]-2,3,67-tetrahydro-1H,5H-pyrido[3 l 2,1-IJ]quinolin-5-one obtained In Ref- 
erence Example 176 and (±)-1 -methyl -2-phenylethy I methanesulfonate according to the same method as that of Ex- 
ample 81 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 8 0.94 (3H, d, J = 6Hz), 1 .30-1 .40 (3H, m), 1 .67-1 .78 (4H, m), 1 .94-2.00 (2H, m), 
2.26-2.42 (2H, m), 2.68 (2H, t, J = 7Hz), 2.84 (2H, t, J = 6Hz),2.90-3.Q4 (9H, m), 3.90 (2H, t, J = 6Hz), 7.16-7.34 (5H, 
m), 7.62 (2H, d, J = 5Hz). 

IR(KBr)vcnr 1 : 1673, 1604, 1484, 1361, 1339, 1158. 
Example 285 

(±)-9-(3-{1-[2-(2-Methoxyphenyl)-1-m^ 
quinolln-5-one hydrochloride 

[1358] 




[1359] Using 9-[3-(4-piperidinyl)propanoyl)-2,3,6,7-tetrahydro-1H,5H-pyrido[3 < 2,1 -iJ]qulnolin-5-one obtained in Ref- 
erence Example 176 and (±)-2-(2-methoxyphenyl)-1-methylethyl methanesuifonate according to the same method as 
that of Example 81 , the title compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 0.94 (3H, d. J = 6Hz), 1 .30-1 .40 (3H, m), 1 .67-1 .77 (4H, m), 1 .94-2.00 (2H, m), 
2.36-2.44 (2H, m), 2.68 (2H, t, J = 7Hz), 2.84 (2H, t, J = 6Hz) ,2.92-3.04 (9H, m), 3.80 (3H, s), 3.89 (2H, t, J = 6Hz), 
6.83 (1H, d, J = 7Hz), 6.88 (1 H, t, J = 6Hz), 7.10 (1 H, d, J = 7Hz), 7.1 7 (1 H, t, J = 6Hz), 7.62 (2H, d, J = 5Hz). 
IR (KBr) vcm* 1 : 1675, 1604, 1494, 1362, 1339, 1244, 1159. 
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Example 286 

9-{3-[1-(3-Phenylpropyl)-4-p^ 
hydrochloride 

[1360] 




[1361] Using 9-[3-(4-piperidinyl)propanoyl]-2,3 r 67-tetrahydro-1H,5H-pyrtdo[3 ( 2 r 1-iJ]quinolin-5-one obtained in Ref- 
erence Example 176 and (3-bromopropyl)benzene according to the same method as that of Example 81, the title 
compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 8 1 .28-1 .40 (3H, m), 1 .67-1 .73 (4H, m), 1 .79-1 .91 (4H, m), 1 .93-2.04 (2H, m) 
2.35 (2H, t, J - 7.5Hz), 2.60-2.70 (4H, m), 2.64 (2H, t, J = 6Hz), 2.90-2.95 (6H, m), 3.89 (2H, t, J = 6Hz) p 7.15-7.29 
(5H r m), 7.61 (2H, d, J = 5Hz). 
IR (KBr) vcnr 1 : 1675, 1604, 1361, 1339, 1166. 

Example 287 

(±)-9-{3-[1-(1-Methyl-2-phenoxyethy^ 
5-one hydrochloride 

[1362] 




[1363] Using 9-f3-(4-piperidinyl)propanoyl]-2 > 3,6,7-tetrahydro-1H l 5H-pyrido[3,2,1-IJ]quinolin-5-one obtained in Ref- 
erence Example 1 76 and (±)-(2-bromopropoxy)benzene according to the same method as that of Example 81 , the title 
compound was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1 .19 (3H, d, J = 6Hz), 1 .30-1 .40 (3H, m), 1 .66-1 .76 (4H, m), 1 93-1 99 (2H m) 
2.2B-2.40 (2H, m), 2.68 (2H, t, J = 7Hz), 2.84 (2H, t, J = 6Hz). 2.91-3.04 (7H, m), 3.89 (2H, d, J = 6Hz), 4.05-4.10 (2H 
m) f 6.88-6.95 (3H ( m), 7.25-7.30 (2H, m), 7.61 (2H, d, J = 5Hz). 
IR (KBr) vcnr 1 : 1674, 1601, 1496, 1361, 1339, 1244, 1159. 
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Example 288 

(±)-9-(3-{1-[2-(2-Methoxyphenoxy)-1 -methyl 
quinolin-5-ona hydrochloride 

[1364] 




[1365] Using 9-[3-(4-plperldlnyl)propanoyl]-2,3 ( 6 I 7-tetrahydro-1H,5H-pyr1do[3^ # 1 -IJ]quinolln-5-one obtained In Ref- 
erence Example 176 and (±)-1-((2-bromopropoxy)-2-methoxybenzene according to the same method as that of Ex- 
ample 81 , the title compound was obtained as pals yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 8 1 .1 8 (3H, d, J = 6Hz), 1 .30-1 .40 (3H, m), 1 .66-1 .75 (4H, m), 1 .94-2.00 (2H, m), 
2.23-2.39 (2H, m), 2.68 (2H, t, J = 7Hz), 2.84 (2H, t, J = 6Hz), 2.90-2.96 (6H, m), 3.07-3.11 (1H, m), 3.85 (3H f s), 3.89 
(2H, d, J = 6Hz), 4.11-4.16 (2H, m), 6.88-6.94 (4H, m), 7.61 (2H, d, J = 5Hz). 
IR (KBr) vcnr 1 : 1673, 1601, 1506, 1362, 1338, 1253, 1158. 

Example 289 

6-{5-[(2-Phenylethyl)amlno]pentanoyl}-3,4-dlhydro-2(1H)-qulnazollnone hydrochloride 
[1366] 




[1367] Using 6-(5-chloropentanoy1)-3,4-dihydro-2(1 H)-quinazollnone obtained In Reference Example 177 and 
2-phenylethyl amine according to the same method as those of Reference Example 19 and Example 1 , the title com- 
pound was obtained as colorless crystals having a melting point of 199 to 205°C (dec). 

1 H NMR (300MHz, DMSO-d 6 ) 5 1.68-1.66 (4H, m), 2.99-2.94 (6H, rn), 3.10 (2H, m), 4.38 (2H, s), 6.86 (1H, d, J = 
9.0Hz), 7.04 (1H,s), 7.28-7.25 (3H, m), 7.34-7.32 (2H, m), 7.80-7.76 (2H, m), 9.02 (2H, s), 9.47 (1H, br.s). 



elementary analysts 


as C2 1 H 25 N 3 0 2 »HCI 




calculation value 


| C, 65.02; 


H, 6.76; 


N, 10.83. 


experimental value 


C, 64.42; 


H, 6.58; 


N, 10.80. 



MS m/z: 352 [M+H]+ 
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Example 290 

6-(5-{[2-(2-Methoxyphenyl)e^ hydrochloride 
[1368] 




[13B9J Using 6-(5-chloropentanoyl)-3,4-dihydro-2(1H)-quinazolinone obtained In Reference Example 177 and 
2-(2-methoxyphenyl)ethylamlne according to the same method as those of Reference Example 19 and Example 1, the 
title compound was obtained as colorless crystals having a melting point of 176 to 180°C (dec). 
1 H NMR (300MHz, DMSO-cfe) 8 1 .66 (4H, m), 3.03-2.95 (8H, m) , 3.79 (3H, s), 4.37 (2H, S), 7.01 -6.83 (4H, m), 7.27-7.1 6 
(2H, m), 7.78-7.75 (2H, m), 8.87 (2H P br.s), 9.44 (1H, s). 



elementary analysis as C^H^NaCyHOHgO 
calculation value j C r 63.22; H, 6.75; N, 10.05. 
experimental value j C, 62.98; H,6.62; N, 10.11. 



MS m/z: 382 [M+H] + 
Example 291 

6-(5-{[2-(2-Chlorophenyl)ethyl]amino)pentanoyl)-3 } 4-dihydro-2(1 H)-quinazolinone hydrochloride 
[1370] 




[1371] Using 6-(5-chloropentanoyl)-3,4-dihydro-2(1H)-quina2olinone obtained in Reference Example 177 and 
2-(2-chlorophenyl)ethylemine according to the same methods as those of Reference Example 1 9 and Example 1 , the 
title compound was obtained as colorless crystals having a melting point of 176 to 185°C (dec). 
1 H NMR (300MHz, DMSO-d 6 ) 6 1.68 <4H, m), 3.11-2.96 (8H, m), 4.39 (2H, s), 6.86 (1 H, d, J = 8.1Hz), 7.04 (1 H s) 
7.49-7.28 (4H, m), 7.B1 -7.77 (2H, m), 9.17 (2H, br.s), 9.47 (1H, s). 



elementary analysis 


as C 21 H 24 N 


3 <VHCI 




calculation value 


C, 59.72; 


H, 5.97; 


N, 9.95. 


experimental value 


C, 59.43; 


H, 5.69; 


N, 9.51. 



MS m/z: 386 [M+H] + 
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Example 292 

6-{5-[Methyl(2-pheny1ethyDajTiino]pentanoy^ hydrochloride 
[1372] 




[1373] Using 6-(5-chloropentanoyl)-3,4-dihydro-2(1H)-qulnazolinone obtained In Reference Example 177 and N-me- 
thy>-N-(2-phenylethyl)amine according to the same method as that of Example 9, the title compound was obtained as 
colorless crystals having a melting point of 164 to 166°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .53-1 .74 (4H, m), 2.30 (3H, s), 2.42-2.47 (2H, m), 2.57-2.63 (2H, m), 2.75-2.80 
(2H, m), 2.89-2.93 (2H f m), 4.59 (2H, s), 5.50 (1H, s), 6.76 (1H, d, J = 8.1Hz), 7.30-7.18 (5H, m), 7.70 (1H, s), 7.78 
(1H, dd, J = 8.1, 1.8Hz), 8.34 (1H,s). 



elementary analysis as CggH^NgC^HCI 


calculation value 
experimental value 


C, 62.92; H, 7.20; N, 10.01. 
C, 62.59; H, 7.12; N, 10.13. 



MS m/z: 386 [M+H] + 
Example 293 

6-{5-[[2-(2-Methoxyphenyl)ethyl](methyl)amino]pentanoyl}-3 > 4-dihydro-2(1H)-quinazolinone hydrochloride 
[1374] 




[1375] Using 6-(5-chloropentanoyl)-3,4-dihydro-2(1 H)-quinazolinone obtained in Reference Example 177 and 
2-(2-methoxyphenyl)ethylamine according to the same method as that of Example 9, the title compound was obtained 
as colorless crystals having a melting point of 170 to 171°C (dec). 

1 H NMR (300MHz, DMSO-d 6 ) 5 1 .79-1 .63 (4H, m), 2.79 (3H, d, J = 4.8Hz), 3.02-2.95 (4H, m), 3.24-3.07 (4H, m), 3.80 
(3H, s), 4.38 (2H, m), 6.94-6.84 (2H, m), 7.04-6.99 (2H, m), 7.30-7.20 (2H, m), 7.80-7.77 (2H, m), 9.47 (1 H, s), 10.29 
(1H, br.s). 



elementary analysis as C25H29N 3 0 3 »HCI»1 .5H2O 

calculation value j C, BO. 19; H, 7.25; N, 9.16. 
' experimental value j C, 60.69; H, 7.17; N, 9.38. 

MS m/z: 396 [M+H] + 
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Example 294 

6-{5-[[2-(2-Chlorophenyl)et^ 
[1376] 




[1377] Using 6-(5-chloropentanoyl)-3,4-dihydro-2(1H)-quina2ollnone obtained In Reference Example 177 and 
2-(2-chlorophenyl)ethylamlne according to the same method as that of Example 9, the title compound was obtained 
as colorless crystals having a melting point of 1 92 to 1 95°C (dec) 

JH I NMR (300MHz, DMSO-d 6 ) 5 1 .79-1 .64 (4H, m), 2.82 (3H, d, J = 4.8 Hz), 3.02-2.97 (2H ( m), 3.26-3.1 0 (6H m) 4 38 
n ™ mu ! l \ H ' d> J = 8,1 HZ)> 7 04 (1H ' S) ' 7 ' 38 - 7 ' 30 < 2H ' m >> 7.49-7.44 (2H, m), 7.80-7.76 (2H, m), 9.47 (1H, s), 



elementary analysis as C 22 H 25 N 3 O 2 »HCI»0.5H 2 O 



calculation value j C, 59.33; H, 6.34; N, 9.43. 
experimental value ! C, 59.22; H, 6.77; N, 9.58. 



MS m/z: 400 [M+H] + 
Example 295 

1,3-Dimethyl-6-{5-[methyl(2-phenylethyl)amino]pentanoyl}-3,4-dihydro-2(1H)-quinazolinone hydrochloride 
[1378] 




[1379] Using 6-(5-chloropentanoyl)-1 ,3-dimethyl-3,4-dihydro-2(1 H)-quinazolinone obtained in Reference Example 
178 and N-methyl-N-(2-phenylethyl)amine according to the same method as that of Example 9, the title compound 
was obtained as colorless crystals having a melting point of 174 to 176°C 

1H NMR (300MHz, DMSO-d 6 ) 8 1 .79-1 .62 (4H, m), 2.79 (3H, d, J = 4.8Hz), 2.92 (3H, s), 3.07-3.02 (4H m) 3 24 (3H 
J — B.7, 2.1 Hz), 1 0.58 (1 H, br.s). 



elementary analysis as C^H^^CyHO^O 



calculation value j C, 67.04; 
experimental value i C, 66.42; 



H, 7.05; 
H r 7.67; 



N, 9.77. 
N, 9.87. 



MS m/z: 394 [M+H]+ 
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Example 296 

6^5-[[2-(2-MethoxyphGnyl)ethyl](methyl)anrilno]pentanoyl}-1 l 3-dlmethyl-3 l 4-dlhydro-2(1H)-quinazollnone 
hydrochloride 

[1380] 




[1381] Using 6-(5-chloropentanoyl)-1 ,3-dlmethyl-3 l 4-dihydro-2(1 H)-qulna2ollnone obtained In Reference Example 
178 and 2-(2-methoxyphenyl)ethylamlne according to the same method as that of Example 9, the title compound was 
obtained as colorless crystals having a melting point of 145 to 146°C. 

1 H NMR (300MHz, DMSO-d s ) 5 1.79-1.65 (4H, m), 2.78 (3H, s), 2.92 (3H, s), 3.18-2.96 (BH, m), 3.24 (3H, s), 3.81 
(3H, s), 4.45 (2H, s), 6.94-6.89 (1H P m) p 7.04-6.99 (2H, m), 7.30-7.21 (2H P m), 7.79 (1H ( d, J = 1.8Hz), 7.92 (1H P dd p J 
= 8.6, 2.0Hz), 10.57 <1H, br.s). 



elementary analysis 


as C25H34N 


3 0 3 *HOH 


2 0 


calculation value 


| C, 65.27; 


H, 7.45; 


N, 9.13. 


experimental value 


| C, 64.68; 


H, 7.58; 


N, 9.31. 



MSm/z: 424 [M+H] + 
Example 297 

6-{5-[[2-(2-Chlorophenyl)ethyl](methyl)am 
[1382] 




[1383] Using 6-(5-chloropentanoyl)-1 ,3-dimethyl-3,4-dihydro-2(1 H)-quinazolinone obtained in Reference Example 
178 and 2-(2-chlorophenyl)ethylamine according to the same method as that of Example 9, the title compound was 
obtained as colorless crystlas having a melting point of 187 to 188°C. 

1H NMR (300MHz, DMSO-d 6 ) 6 1 .77-1 .66 <4H, m), 2.82 (3H, s), 2.92 (3H P s), 3.07-3.02 (2H, m), 3.24 (3H,s), 3.40-3.00 
(6H, m), 4.44 (2H,s), 7.03 (1 H, d, J = 8.4 Hz), 7.37-7.30 <2H, m), 7.49-7.44 (2H, m), 7.79 (1 H p s), 7.91 (1 H, d, J = 8.4 
Hz), 10.63 (1H P br.s). 



elementary analysis 


as C 24 H 30 CIN 3 O2»HCk2H 2 O 


calculation value 


j C, 61.99; 


H, 7.59; 


N.9.04. 


experimental value 


| C, 61.97; 


H.6.91; 


N,9.31. 



MSm/z: 428 [M+H] + 
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Example 298 

8-[4-(Benzylamlno)butanoyl]-l ,2.5,6-tetrahydro-4H W rrolo[3,2,1 -IJlqulnolln-4-one hydrochloride 
[1384] 




SJfL^ht^ 'T^l bSn2y ' (4 -° xo - 4 "t 4 - ox °- 1 ^^.e-tetrahydro^H-pyrrolota^J-^qulnolln-S-yDbutyDcarbamate 
S! n R^ence Example 1 80 according to the same method as that of Example 1 , the fflle compSS 

(384 mg) wes obtained as colorless crystals having a melting point of 159 to 1 61°C 

1H NMR (200MHz, DMSO-d 6 ) 6 2.01 (2H, t, J = 7.4Hz), 2.59 (2H, t, J = 7.6Hz), 2.80-3 25 (8H ml 3 99 (2H t J - 
8.4Hz), 4.05-4.20 (2H, m), 7.35-7.65 (5H, m), 7.72 (2H. s), 9.40-9.60 (2H, br). ' ' ' ' 

Example 299 

8-(4-{[2-(2-Methoxyphenyl)ethyl]amlno}butanoyl)-l p 2 r 5 r 6-tetrahydro-4H-^ 
[1386] 




35 



40 



45 



?" *X ™ \ mg) obtained In Reference Example 1 81 according to the same method as tna o Example 

H ^S ni^ m9) ^ ° btained 83 C0 ' 0r,eSS C 'y Sta,S havin 9 8 melti "9 P«"nt of 1 65 to 1 67°C 
1 H NMR (200MHz, DMSO-d 6 ) 5 1.85-2.10 (2H, m), 2.60 (2H, t, J = 7.6Hz), 2.90-3 25 (12H nfl 3 81 f3H si 4 00 f2H 
t, J = 6.4Hz), 6.92 (1H, 01, J = 7.3. 1 .2Hz), 7.00 (1H, d. J = 7.3Hz), 7,5-7.30 { 2H^7 74 £ % J^g 



elementary analysis as ^HgQCINgOg-O.SH^O 


calculation value 
experimental value 


C, 65.82; H, 6.90; N, 6.40. 
C, 65.37; H ( 6.68; N, 6.34. 



Example 300 

8-[5-(Benzylamino)pentan 0 yl)-1,2 ( 5,64etrahydro-4H-pyrrolo[3,2 ( 1-ij]quinolin-4-one hydrochloride 
50 [1388] 
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[1369] Using tert-butyl benzyl[5-oxo-5-(4-oxo-1 ^.S.e-tetrahydro-W-pyrroloIS.a.l-iJlquinolin-e-yOpentyllcarbamate 
(498 mg) obtained in Reference Example 1 82 according to the same method as that of Example 1 , the title compound 
(340 mg) was obtained as colorless crystals having a melting point of 123 to 125°C. 

1 H NMR (200MHz, DMSO-d 6 ) 5 1.55-1.85 (4H, m), 2.59 (2H, t, J = 7.6Hz), 2.80-3.05 (6H, m), 3.17 (2H, t, J = 8.4Hz), 
3.99 (2H, t, J = 8.4Hz), 4.05-4.20 (2H P m), 7.35-7.65 (5H, m), 7.73 (2H, s), 9.40-9.60 (2H, br). 

Example 301 

S^S-^-MethoxybenzyOamlnolpentanoylJ-I^.S.e-tetrahydro^H-pyrroloP^.I-ljlquinolin^-one hydrochloride 
[1390] 




[1391 ] Using tert-butyl 2-methoxybenzyl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -lj]qulnolin-8«yl)pentyl] 
carbamate (524 mg) obtained in Reference Example 1 83 according to the same method as that of Example 1 , the title 
compound (381 mg) was obtained as colorless crystals having a melting point of 90 to 92°C. 

1 H NMR (200MHz, DMSO-d 6 ) 8 1.55-1.80 (4H, m), 2.60 (2H, t, J = 7.6Hz), 2.80-3.05 (6H, m), 3.18 (2H, t, J = 8.4Hz), 
3.75-4.10 (4H, m), 3.B4 (3H, s), 6.95-7.15 (2H, m), 7.35-7.50 (2H, m), 7.73 (2H, s), 8.90-9.10 (2H, br). 

Example 302 

8-[6-(Benzylamino)hexanoyl]-1 ^S.e-tetrahydro^H-pyrrolotS^I -IJ]quinolin-4-one hydrochloride 
[1392] 




[1393] Using tert-butyl benzyl [6-oxo-6-(4-oxo-1 ,2 r 5,6-tetrahydro-4H-pyrro!o[3,2,1-lj}quinolln-8-y1)hexyl]carbamate 
(554 mg) obtained in Reference Example 1 84 according to the same method as that of Example 1 , the title compound 
(360 mg) was obtained as colorless crystals having a melting point of 1 81 to 1 83 a C. 

1 H NMR (300MHz, DMSO-de) 5 1 .30-1 .45 (2H, m), 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.5Hz), 2.80-3.00 (6H, m), 3.17 
(2H, t, J = 8.4Hz), 3.98 (2H f t, J = 8.4Hz), 4.05-4.20 (2H, m), 7.35-7.65 (5H, m), 7.72 (2H, s), 9.35-9.55 (2H, br). 



elementary analysis 


as C^H^CINsCVI .5H 2 0 


calculation value 


I C, 65.52; 


H, 7.33; 


N, 6.37. 


experimental value 


C, 65.53; 


H, 7.25; 


N, 6.17. 
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Example 303 



8 W(2-Meth«cybenzy0amlno]haxan 
5 [1394] 



10 




15 



20 



I 1 ,?£ tert " butyl 2-methoxybenzyl[6.oxo-6.(4-oxo-l .S^.e-tetrahydro^H-pyrrolop^.l -Ijlquinolin-S-vDhexvIl 
carbamate 486 mg) obtained In Reference Example 1 85 according to the same method as that of Example 1 he S 
compound (393 mg) was obtained as pale yellow amorphous powders was obtained ' 
H I NMR (300MHz . DMSO-J.) 5 1 .30-1 .45 (2H, m), 1 .55-1 .80 (4H, m), 2.59 (2H, t, J = 7.5Hz>, 2.90-3.00 (4H, m), 3.16 

i 2 ?'V = 8,4 ^^ 741 f H t J- 

8.0Hz), 7.51 (1 H, d, J = 7.5Hz) ( 7.73 (2H, s), 9.00-9.20 (2H, br). *' ( ' ' 

Example 304 

6-{6-[(2-Phenylethyl)aminoJhexanoyl}-2H-1 > 4-benzoxazln-3(4H)-one hydrochloride 
[1396] 



30 



35 



40 




HCI 



mnfIL US h 9 o e ?' bUty ' S-oxo-6-{3-oxo-3 t 4-dlhydro-2H-1 ,4-benzoxazln.6- y i)hexyl(2-phenylethyl)cart>amate (842 
mS^Sin S 9fer T°, P ' e 186 accordin 9 ^thesamemethod as that of Example 1 the title compound 490 
mg) was obtained as colorless crystals having a melting point of 208 to 21 0°C 

J 7T,^ ( M 0 H M ^^^ O ; d6) 6 1 - 3 °" 1 M (2H ' m) ' 1 - 55 - 1 70 < 4H > m >* 2 - 85 - 3 00 < 6H - ^ 3.05-3.20 (2H f m) 4 68 (2H 
s), 7.05 (1 H, d, J = 8.4Hz), 7.1 0-7.20 (5H, m), 7.51 (1 H,s), 7.62 (1H, dd ( J = 8.4, 2.1 Hz), 8.80-9.05 (2H, br), 1 0.91 (1H,s).' 



Example 305 



45 



6-(6.{[2-(2-Methoxyphenyl)ethyl]amino}hexanoyl)-2H-1,4-benzoxazin-3(4H)-one hydrochloride 



[1398] 



50 



55 




HCI 



H £a 9 x te ^" bUtyl 2 -( 2 - meth ^Phenyl)ethyl[6-oxo-6-(3-oxo-3,4-dihydro-2H-1 ,4-benzoxazin-6-yl)hexyllcar- 
bamate (974 mg) obtained in Reference Example 187 according to the same method as that of Example fS trtle 
compound (567 mg) was obtained as colorless crystals having a melting point of 151 to isSc ' 
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1 H NMR (300MHz, DMSO-de) 5 1.30-1.45 (2H, m), 1.55-1.75 (4H, m), 2.80-3.10 (8H, m), 3.80 (3H, s), 4.68 (2H, s), 
6.91 (1H, t, J = 7.5Hz), 7.00 (1H, d, J = 7.8Hz), 7.05 (1H, d, J = 8.6Hz), 7.19 (1H, d, J = 7.5Hz), 7.26 (1H, dt, J = 7.8, 
1.8Hz), 7.53 (1H,t, J= 1.8Hz), 7.62 (1H, dd, J = 8.6, 1.8Hz), 8.90-9.10 (2H, br), 10.94 (1H, s). 

Example 306 

6-(6-{[2-(2-Chlorophenyl)8thyl]amino}hexanoyl)-2H-1 l 4-benzoxazin-3(4H)-on8 hydrochloride 
[1400] 




[1401] Using tert-butyl 2-(2-ch!orophenyl)ethyl[6-oxo-6-(3-oxo-3,4-dihydro-2H-1 ,4-benzooxazin-6-yl]hexyl]car- 
bamate (974 mg) obtained in Reference Example 1 88 according to the same method as that of Example 1 , the title 
compound (387 mg) was obtained as colorless crystals having a melting point of 183 to 185°C. 
1H NMR (300MHz, DMSO-d 6 ) 8 1.30-1.45 (2H, m), 1.55-1.75 (4H, m), 2.85-3.20 (8H, m), 4.66 (2H, s), 7.05 (1H, d, J 
= 8.7Hz), 7.25-7.55 (5H, m), 7.62 (1H, dd, J = 8.4, 1 .8Hz), 8.80-9.20 (2H, br), 10.92 (1H, s). 

Example 307 

8-{4-[(2-Phenylethyl)amlno]butanoyl)-1,2,5,6-tetrahydro-4H-pyrrolo[3 > 2,1-iJ]qulnolln-4-one hydrochloride 
[1402] 




[1403] Using 8-(4-chlorobutanoyl)-1 ,2,5, 6-tetrahydro-4H-pyrrolo [3,2,1 -lj]qui noli n-4-one (1.00 g) obtained in Refer- 
ence Example 1 79 and 2-phenylethylamine (870 mg) according to the same methods as those of Reference Example 
1 9 and Example 1 , the title compound (500 mg) was obtained as colorless crystals. 

1 H NMR (300MHz, DMSO-d 6 ) 5 1 .90-2.05 (2H, m), 2.60 (2H, t, J = 7.6Hz), 2.90-3.25 (12H, m), 3.99 (2H, t, J = 8.4Hz), 
7.20-7.40 (5H, m), 7.74 (2H, s), 9.00-9.20 (2H, br). 

Example 308 

8-[5-(3,4-Dlhydro-2(1H)-lsoqulnolinyl)pentanoyl]-1,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-lj]quinonn-4-one hydrochloride 
[1404] 
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[1405] Using 8-(5-chloropentanoyl)-1 ^.S.e-tetrahydro^H-pyrrolop.Z.I-IJJquinolin^-one (1 .00 g) obtained in Refer- 
™ 1 • 2 - 3 ' 4 - tet : ah y dra ^oquinoline (457 mg) according to the same method as that of Example 9 me 
Itle compound (779 mg) was obtained as colorless crystals having a melting point of 203 to 205»C 

^M,T/o"n?^?iuT H2, CDCW 5 1 • 6 °- 1 90 (4H ' m) ' 2 55 < 2H ' *> J = 7 2Hz ). 2 60-2.80 (4H, m), 2.88 (2H, t, J = 

Example 309 

hySochfo^ 
[1406] 




OMe 



2 SLSSLSft^ i lnyl)propanoyl]-1 ^.S.e-tetrahydro-AH-pyrrolop^.l-ljJquinolin-^one (1.50 g) and 
2-(2-methoxyphenyl)ethyl methanesulfonate (1.16 g) according to the same method as that of Example 81 the title 
compound (1 .69 g) was obtained as colorless crystals having a melting point of 209 to 211 °C 
H NMR (free base; 200MHz. CDCI 3 ) « 1 .20-1 .50 (3H, m), 1 .60-2.10 (6H, m) 2 40-3 1 0 (12H m) 3 23 izn t i 
8.4HZ), 3.81 (3H, s), 4.13 (2H, t, J = 8.4Hz), 6.80-6.95 (2H, m), 7.10-7.25 (2H, mJ.T.eS 0^ s^ 7 72 flH S = 



elementary analysis 


as C28H34 


N a O a »HOO. 


5H 2 0 


calculation value 


C, 68.35; 


H, 7.37; 


N,5.69. 


experimental value 


C, 68.85; 


H, 7.54; 


N, 5.64. 



Example 310 



hydrolh^^^ 



[1408] 




OMe 



2 S JS? h J ?" 2"^ V >P ~P an °y'l- 1 . 2 . s .6-tetrahvdro-4H- P yrrolo[3 l 2.1-ij]quinolin-4-one (1 .50 g) and 
2-(3-methoxyphenyl)ethyl methanesulfonate (1.16 g) according to the same method as that of Example 81 the title 
compound (1 .53 g) was obtained as colorless crystals having a melting point of 240 to 242°C ' ' 

H NMR (free base; 200MHz, CDCIg) 6 1.20-1.45 (3H, m), 1 .55-2.10 (6H, m), 2.50-3.10 (12H m) 3 23 (2H t J - 
8.4Hz), 3.79 (3H, s), 4.14 (2H, t, J = B.4Hz>, 6.70-6.85 (3H, m), 7.15-7.30 (1 H, m), 7.68 (1H, s) 7 72 (1H, i) " 



elementary analysis as C 28 H3 4 N 2 O3»HCI»0.5H 2 O 



calculation value j C, 68.35; H, 7.37; N, 5.69. 
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(continued) 

elementary analysis as C 2 aH 34 N 2 O3»HCI»0.5H 2 O 
experimental value ! C, 68.92; H, 6.69; N, 5.87. 



Example 311 

8-(3-{1-[2-(4-Methoxyphenyl)ethyl]-4-piperidinyl}propanoyi)-1 ,2,5,6-tetrahydrc^H-pyrrolo[3£,1-ij]quinolin-4-one 
hydrochloride 

[1410] 




[1411] Using 8-[3-(4-piperldinyl)propanoyl]-1,2,5 J 6-tetrahydro-4H-pyrrolo[3,2 l 1-ij]quinolin-4-one and 2-(4-methoxy- 
phenyl) ethyl methanesulfonate according to the same method as that of Example 81 , the title compound was obtained 
as colorless crystals having a melting point ot 141 to 143°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.30-1.60 (3H, m), 1.65-1.85 (4H, m), 2.00-2.20 (2H, m), 2.60-3.15 (12H, m), 
3.23 (2H, t, J = 8.4Hz), 3.78 (3H, s), 4.14 (2H, t, J = 8.4Hz), 6.83 (2H } d, J = 8.6Hz), 7.13 (2H, d, J = 8.6Hz), 7.67 (1H, 
s),7.72 (1H,s). 



elementary analysis as CagH^CINgOg^HChHgO 


calculation value 
experimental value 


C, 67.12; H.7.44; N, 5.59. 
C, 67.29; H, 7.56; N, 5.32. 



Example 312 

8-(3-{1-[2-(2-Ethoxyphenyl)ethyl]-4-piperidinyl}propanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2 ,1 -iflquinolin-4-one 
hydrochloride 

[1412] 




[1413] Using 8-[3-(4-piperidinyl)propanoyl]-1 ,2,5,64etrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one and 2-(2-ethoxy- 
phenyl)ethyl methanesulfonate according to the same method as that of Example 81 , the title compound was obtained 
as colorless crystals having a melting point of 182 to 184°C. 

""H NMR (free base; 200MHz, CDCI3) 6* 1.30-1.50 (3H, m), 1.41 (3H, t, J = 7.0Hz), 1.65-1.85 (4H, m), 1.95-2.10 (2H, 
m), 2.50-2.65 (2H, m), 2.71 (2H, t, J = 7.6Hz), 2.80-3.1 5 (8H, m), 3.23 (2H, t, J = 8.4Hz), 4.03 (2H, q, J = 7.0Hz), 4.14 
(2H, t, J = B.4HZ), 6.75-6.90 (2H, m), 7.10-7.20 (2H, m), 7.68 (1H, S), 7.72 (1H, S). 
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elementary analysis as C 29 H 36 N 2 0 3 »HCI»H 2 0 

calculation value j C, 67.62; H, 7.63; N, 5.44. 
experimental value j C, 67.08; H, 7.24; N, 5.28. 



Example 313 

8-(3-{1-[2-(2-Hydroxyphenyl)ethyn^ 
hydrochloride 

[1414] 




[1415] A solution of 8-(3-{1 -[2-(2-methoxyphenyl)ethyl]-4-piperidinyl}propanoyr)-1 ,2,5,6-tetrahydro-4H-pyrrolo 
[3,2,1 -lj]qulnolin-4-one (800 mg) obtained in Example 309 in hydrobromic acid (15 ml) was stirred at 140'Cfor 1 hour. 
A pH of the reaction solution was adjusted to 12 with an aqueous potassium carbonate solution, and the solution was 
extracted with ethyl acetate. The extract was washed with brine, dried over anhydrous magnesium sulfate, and the 
solvent was evaporated under reduced pressure to give a free base compound (622 mg) of the title compound as 
colorless crystals having a melting point of 1 43 to 1 45°C. The free base compound (500 mg) was treated with a hydrogen 
chioride-ethanol solution to give the title compound (432 mg) as colorless crystals having an melting point of 220 to 
222°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1.25-1 .50 (3H, m), 1 .55-1 .90 (4H, m), 2.05-2.20 (2H, m), 2.60-2.70 (2H m) 
2.72 (2H, t, J = 7.8HZ), 2.75-2.B5 (3H, m), 2.94 (2H, t, J = 7.8Hz), 3.03 (2H, t, J = 7.8Hz), 3.1 0-3.20 (2H, m), 3.26 \zH 
t, J = 8.5Hz), 4.14 (2H, t, J = 8.5Hz), 6.73 (1 H, dt, J = 7.3, 1 .2Hz), 6.87 (1 H, dd, J = 5.2, 0.8Hz), 6.98 (1 H, dd, J = 4.b! 
0.8Hz), 7.12 (1 H, dt, J = 7.9, 1 .5Hz), 7.67 (1 H, s), 7.72 (1 H, s). 



elementary analysis 


aS C^yHggN 


2O3' 


»HO0. 


5H 2 0 


calculation value j 


C, 67.84; 


H, 


7.17; 


N, 5.86. 


experimental value | 


C, 67.78; 


H, 


7.51; 


N, 5.87. 



Example 314 

8-(3-{1-[2-(3-Hydroxyphenyl)ethyl]^ 
hydrochloride 

[1416] 




[1417] Using 8-(3-{1-[2-(3-methoxyphenyl)ethyl]-4-piperidlnyl}propanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]qui- 
nolin-4-one obtained in Example 310 according to the same method as that of Example 313, the title compound was 
obtained as colorless crystals having a melting point of 229 to 231 °C. 

!H NMR (free base; 200MHz, CDCI 3 ) 5 1 .20-1 .55 (3H, m) t 1 .60-1 .85 (4H, m),1 .90-2.20 (2H, m), 2.55-3.15 (13H m) 
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3.27 (2H, t. J = 8.4Hz), 4.14 (2H, t, J = 8.4Hz). 6.60-6.75 (3H, m). 7.10-7.20 (1H. m), 7.67 (1H, s), 7.72 (1H, s). 



elementary analysis 


as C27H32N 




»HO0. 


5H2O 


calculation value 


| C, 67.84; 


H, 


7.17; 


N, 5.86. 


experimental value 


| C, 68.07; 


H, 


7.36; 


N,5.69. 



Example 316 

8«(3-{1-[2-(3-Methylphenyl)ethyl]-4-piperidinyQ^^ 
hydrochloride 

[1418] 




[1419] Using 8-[3-(4-piperidinyl)propanoyl]-1 ,2,5 f 6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one (500 mg) and 
2-(3-methylphenyl)ethyl methanesulfonate (360 mg) according to the same method as that of Example 81 , the title 
compound (391 mg) was obtained as colorless crystals having a melting point of 197 to 199°C. 

1H NMR (free base; 200MHz, CDCI 3 ) 5 1 .25-1 .50 (3H, m), 1 .60-1 .85 (4H, m), 1 .90-2.1 0 (2H, m), 2.32 (3H, s), 2.45-3.10 
(12H, m), 3.22 (2H, t, J = 8.4Hz), 4.13 (2H, t, J = B.4Hz), 6.95-7.20 (4H, m), 7.68 (1 H, s), 7.72 (1H, s). 



elementary analysis as C 28 H34N 2 O2*HCI»0.5H 2 O 

calculation vaJue j C, 70.64; H, 7.62; N, 5.88. 
experimental value j C, 70.53; H, 7.52; N,5.91. 



Example 316 

8-(3-{1-[2-(2-Chlorophenyl)ethyl]-4^ 
hydrochloride 

[1420] 




[1421] Using 8-[3-(4-plperldlnyl)propanoyl]-1 ^.S.e-tetrahydro^H-pyrroloP^^I-IJlqulnolln^-one (600 mg) and 
2-(2-chlorophenyl)ethyl methanesulfonate (475 mg) according to the same method as that of Example 81 , the title 
compound (303 mg) was obtained as colorless crystals having a melting point of 207 to 210°C. 
1 H NMR (free base; 200MHz, CDCI 3 ) 8 1.20-1.45 (3H, m), 1.60-1 .80 (4H, mj, 1.95-2.10 (2H, m), 2.50-2.60 (2H, m), 
2.72 (2H, t, J = 7.6Hz), 2.85-3.1 0 (8H, m), 3.23 (2H, t, J = 8.4Hz), 4.14 (2H, t, J = 8.4Hz), 7.1 0-7.40 (4H, m), 7.68 (1 H, 
s), 7.72 (1H,s). 



315 



EP 1 466 625 A1 



elementary analysis as C 27 H 31 CIN 2 O 2 »HC>0.5H2O 


calculation value 
experimental value 


C, 65.32; H, 6.70; N, 5.64. 
C, 65.77; H, 6.87; N, 5.63. 



Example 317 

8"(3-{^-[2-(4-Chlorophenyl)ethyl]-4-piperldinyl}propanoyl)-1 p2,5 p 6-t9trahydro-4H-pyrrolo[3 > 2,1-lj]quinolln-4-one 
hydrochloride 

[1422] 




[1423] Using B-[3-(4-piperidinyl)propanoyl]-1, 2,5,6^^ 

nyl)ethyl methanesulfonate according to the same method as that of Example 81 , the title compound was obtained as 
colorless crystals having a melting point of 204 to 206°C. 

1H NMR (free base; 200MHz, CDCI 3 ) 8 1.40-1 .90 (7H, m), 2.10-2.30 (2H, m), 2.72 (2H, t, J = 7.8Hz), 2.85-3.30 (12H 
m), 4.14 (2H, t, J = B.4Hz), 7.10-7.30 (4H, m), 7.67 (1H, s), 7.71 (1H, s). 



elementary analysis as C 27 H 31 CIN 2 0 2 »HChH 2 0 
calculation value j C, 64.16; H, 6.78; N, 5.54. 
experimental value j C, 64.15; H, 7.04; N, 5.25. 

Example 31 8 

8-(3-{1-[2-(4-Nltrophenyl)ethyl]-4-piperldlnyl}propanoyl)-1 ,2 f 5 r 6-tetrahydro-4H-pyrrolo[3,2,1-IJ]qulnolln-4-one 
hydrochloride 

[1424] 




[1425] Using 8-[3-(4-plperldlnyl)propanoyl]-1 ^.S^-tetrahydro^H-pyrroloO^.I-IJJqulnolln^-one (500 mg) and 
1 -(2-bromoethyl)-4-nltrobenzene (368 mg) according to the same method as that of Example 81 , the title compound 
(443 mg) was obtained as colorless crystals having a melting point of 21 7 to 21 9°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1 .25-1 .55 (3H, m), 1 .60-1 .85 (4H, m), 1 .95-2.20 (2H, m), 2.60-2.75 (4H m) 
2.85-3.15 (8H, m), 3.23 (2H, t, J = 8.4Hz), 4.14 (2H, t, J = 8.4Hz), 7.37 (2H, d, J = 8.6Hz), 7.67 (1 H, S), 7.72 (1H r S), 
8.14 (2H,d,J = 8.6Hz). 



elementary analysis as C 27 H3 1 N 3 O4»HCI»0.5H 2 O 
calculation value I C, 63.96; H, 6.56; N, 8.29. 
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(continued) 

elementary analysis as C 2 7H3 1 N3O4»HCI»0.5H 2 O 
experimental value ! C, 63.67; H, 6.77; N, 8.25. 



Example 31 9 

8-(3-{1-[2-(2 t 6-Dichlorophenyl)ethyl]-4-piperidinyi)propanoyl)-1 ^.S.e-tetrahydro-^-pyrrolop^.lHflquinolin^-one 
hydrochloride 

[1426] 




[1427] Using 8-[3-(4-piperidinyl)propanoyI)-1 ^.S.e-tetrahydro^H-pyrrolop^l -ij]quinolin-4-one (600 mg) and 
2-(2,6-dichlorophenyl)ethyl methanesulfonate (545 mg) according to the same method as that of Example 81 , the title 
compound (272 mg) was obtained as colorless crystals having a melting point of 226 to 229° C. 
1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .25-1 .50 (3H, m), 1 .60-1 .80 (4H, m), 2.00-2.20 (2H ( m), 2.50-2.60 (2H, m), 
2.68 (2H f t, J = 7.6Hz) f 2.85-3.30 (1 0H ( m), 4.14 (2H, t, J = 8.4Hz), 7.00-7.10 (1H, m), 7.20-7.30 (2H, m), 7.68 (1 H, s), 
7.72 (1H,s). 



elementary analysis as C 27 H3 0 CI 2 N 2 O2»HCk0.5H2O 


calculation value 
experimental value 


C, 61.08; H, 6.08; N,5.28. 
C, 60.96; H,6.32; N.5.04. 



Example 320 

8-(3-{1-[2-(1H-lndol-3-yl)ethyl]-4-piperidlnyl}pro^ 
hydrochloride 

[1428] 




[1429] Using 8-[3-(4-piperidinyl)propanoyl]-1 ^.S^-tetrahydro^H-pyrrolop^J -ij]quinolin-4-one (500 mg) and 
3- (2-bromoethyl)-1H -indole (394 mg) according to the same method as that of Example 81, the title compound (370 
mg) was obtained as colorless crystals having a melting point of 157 to 159°C. 

1 H NMR (free base; 300MHz, CDCI 3 ) $ 1.25-1.50 (3H, m), 1.60-1.85 (4H, m), 1.95-2.10 (2H, m), 2.60-2.80 (4H, m), 
2.85-3.1 5 (BH, m), 3.23 (2H t t, J = 8.4Hz), 4.14 (2H, t, J = 8.4Hz), 7.00-7.25 (3H f m), 7.36 (1 H, d, J = 8.1 Hz), 7.62 (1 H, 
d, J = 8.1Hz), 7.68 (1H, S), 7.73 (1H, s), 8.00-8.25 (1H, br). 
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elementary analysis 


as C 28 H33N 3 0 2 < 


>HOH 


2 o 


calculation value 


| C, 68.29; 


H, 


7.11; 


N, 8.24. 


experimental value 


C, 68.77; 


H, 


7.44; 


N, 7.94. 



Example 321 



(±)-8-{3-[1-(1-Methyl-2-phenylethyO^^ 
hydrochloride 



[1430] 




[1431] Using 8-[3-(4-piperidinyl)propanoyl]-1 f 2,5,6-tetrahydro-4H-pyrrolo[3 f 2,1 .|J]quinol!n-4-one (700 mg) and (±)- 
1 -methyl-2-phenyJethyl methanesulfonate (528 mg) according to the same method as that of Example 81 , the title 
compound (257 mg) was obtained as colorless crystals having a melting point of 211 to 213°C. 
1 H NMR (free base; 300MHz, CDCI 3 ) 6* 0.94 (3H, d, J = 6.6Hz), 1 .20-1 .45 (3H, m), 1 .60-1 .85 (4H, m), 2.10-2 45 (3H 
m), 2.60-3.10 (10H, m), 3.23 <2H, t, J = 8.4Hz), 4.14 <2H, t, J = 8.4Hz), 7.10-7.40 (5H, m), 7.68 (1H, s), 7.72 (1H, s).' 



elementary analysis 


as C 28 H34N 2 O 2 «HCI-0. 


5H 2 0 


calculation value 


I C, 70.64; 


H, 7.62; 


N, 5.88. 


experimental value 


C, 70.80; 


H, 7.59; 


N,5.88. 



Example 322 

(±)-8-(3-{1-[2-(2-Methoxyphenyl)-1-me^ 1 m 

qulnolln-4-one hydrochloride ' J 

[1432] 




[1433] Using 8-[3-(4-piperidinyl)propanoyl)-1 ^.S.e-tetrahydr^H-pyrrolop^.l-IJlqulnolln^one (600 mg) and (±)- 
2-(2-methoxyphenyl)-1 -methylethyl methanesulfonate (51 6 mg) according to the same method as that of Example 81 , 
the title compound (204 mg) was obtained as pale yellow amorphous powders. 

1H NMR (free base; 300MHz, CDCI 3 ) 5 0.93 (3H, d, J = 6.6Hz), 1 .20-1 .40 (3H } m), 1 .60-1 .80 (4H, m), 2.20-2.45 (3H 
m), 2.71 (2H, t, J = 7.8Hz), 2.80-3.05 (8H, m) f 3.22 (2H, t, J = 8.4Hz), 3.80 (3H, s), 4.12 <2H, t, J = 8 4Hz) 6 80-6 90 
(2H, m), 7.05-7.20 (2H, m), 7.67 (1H, s), 7.71 (1H, s). 



elementary analysis 


as C 2 9H36N203*HCI»H 2 0 


calculation value 


| C, 67.62; 


H, 7.63; 


N, 5.44. 


experimental value 


C t 67.65; 


H, 7.52; 


N, 5.42. 



318 



EP 1 466 625 A1 

Example 323 

(±)-8-{3-[1 -(1 -Methyl-2-phenoxyethyO-4-plperldlnyl]propanoyl}-1 ,2,5 f 6-tetrahydro*4H-pyrrolo[3,2,1-l]]qulnolln-4-one 
hydrochloride 

[1434] 




[1435] Using 8-[3-(4-piperidinyl)propanoy1]-1 ^.S.e-tetrahydro^H-pyrrolotS^.I-iJlquinolIn^-one (700 mg) and (±)- 
1 -methyl-2-phenoxy ethyl methanesulfonate (566 mg) according to the same method as that of Example 81 , the title 
compound (559 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 300MHz, CDCI 3 ) 5 1.19 (3H, d. J = 6.6Hz), 1.20-1.45 (3H, m), 1.60-1.80 (4H, m). 2.00-2.50 (3H. 
m) ( 2.71 (2H P t, J = 7.8Hz) f 2.80-3.1 0 (6H, m), 3.22 (2H, t, J = 8.4Hz), 3.87 (1 H, dd, J = 9.4, 6.2Hz), 4.00-4.20 (3H, m), 
6.80-7.00 (3H, m), 7.20-7.35 (2H, m), 7.67 (1H, s), 7.71 (1H, s). 



elementary analysis 


as C 28 H34N 2 O 3 »HCI»0. 


5H 2 0 


calculation value 


I C, 68.35; 


H, 7.37; 


N, 5.69. 


experimental value 


C, 68.37; 


H, 7.57; 


N, 5.63. 



Example 324 

(±)-8-(3-{1-[2-(2-Methoxyphenoxy)-1-methylethyl]-4-piperidinyl}propanoyl)-1 ^S^-tetrahydro^H-pyrrolop^l-ij] 
quinolin-4-one methanesulfonate hydrochloride 

[1436] 




[1437] Using 8-[3-(4-piperidinyl)propanoyl]-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinofin-4-one (600 mg) and (±)- 
2 -(2-methoxyphenoxy)-1 -methyl ethyl methanesulfonate (550 mg) according to the same method as that of Example 
81 , the title compound (181 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 300MHz, CDCI 3 ) 5 1 .1 9 (3H, d, J = 6.6Hz), 1.20-1.40 (3H, m), 1.60-1.80 (4H, m), 2.25-2.40 (2H, 
m), 2.72 (2H, t, J = 7.8Hz), 2.85-3.15 (7H, m) , 3.22 (2H, t, J = 8.4Hz), 3.80-3.90 (1H, m), 3.85 (3H, s), 4.10-4.20 (3H, 
m), 6.85-7.00 (4H, m), 7.67 (1 H, s), 7.71 (1H, s). 



elementary analysis 


as C 29 H a rf* 2 0 4 i 


►HO0. 


5H 2 0 


calculation value 


| P. 


66.72; 


H, 


7.34; 


N, 5.37. 


experimental value 




66.33; 


H, 


7.54; 


N, 5.28. 
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Example 325 

8-{3-[1 -(2-Oxo-2-phenylethy^ 
hydrochloride 

[1438] 




[1439] Using 8-[3-(4-plperldinyl)propanoyl]-1 ^.S^-tetrahydro^H-pyrrolo^.l -ljJquinolln-4-one (500 mg) and phen- 
acyl chloride (248 mg) according to the same method as that of Example 81 , the title compound (301 mg) was obtained 
as colorless crystals having a melting point of 114 to 116°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1 .35-1 .60 (3H, m), 1 .65-1 .85 <4H, m), 2.1 5-2.35 (2H, m), 2.72 (2H,t J = 7 6Hz) 
2.85-3.10 (6H, m), 3.23 (2H, t, J = 8.4Hz), 3.86 (2H, s), 4.14 (2H, t, J = 6.4Hz), 7.40-7.75 (5H, m), 7.98 (1H, S), 8.02 
(1H, s). 



elementary analysis 


as C27H32N 


2O3 4 


»HOH 2 


O 


calculation value 


C, 66.58; 


H, 


7.24; 


N, 5.75. 


experimental value 


C, 66.64; 


H, 


7.25; 


N, 5.36. 



Example 326 

(±)-8^3-[1-(2-Hydroxy-2-phenylethylM^ 
hydrochloride 

[1440] 




[1441] A mixture of B-[3-(4-piperidinyl)propanoyl]-1 ,2 } 5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one (500 mg) and 
styrene oxide (1 93 mg) in tetrahydrofuran (1 ml) was stirred at 100°C for 1 hour. The reaction mixture was purified by 
silica gel chromatography (eluting solvent; ethyl acetate-methanol (9:1)) to give a free base compound of the title 
compound as colorless crystals (468 mg) having a melting point of 1 33 to 1 35°C. The free base compound (390 mg) 
was treated with a hydrogen chloride-ethanol solution to give the title compound (405 mg) as colorless crystals having 
a melting point of 235 to 237°C. 

1H NMR (free base; 200MHz, CDCI 3 ) 6 1.30-1.55 (3H, m). 1.60-1 .85 (4H, m), 2.00-2.20 (1H, m), 2.25-2.45 (1H m) 
2.50-2.60 (2H, m), 2.72 (2H, t, J = 7.6Hz), 2.85-3.05 (5H, m), 3.15-3.30 (3H, m), 3.40-4.40 (1H, br.) ( 4.14 (2H, t, J = 
8.4Hz), 4.80 (1 H, dd, J = 8.4, 5.4Hz), 7.20-7.40 (5H, m), 7.68 (1H, s), 7.72 (1H, s). 



elementary analysis as C^H^IV^CVHOO.SHgO 


calculation value 
experimental value 


C, 57.84; H, 7.17; N, 5.86. 
C, 68.30; H, 7.47; N, 5.72. 
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Example 327 

1 -(3-Amlno-4-methoxypheny1)-3-{1 -[2-(2-ethoxyphenoxy)ethyl]-4-pipei1dlny1)-1 -propanone dihydrochloride 
5 [1442] 



10 




15 [1 443] 1 -(2-Bromoethoxy)-2-ethoxybenzene (732 mg) was added to a suspension of 1 -(3-amino-4-methoxyphenyl j- 
3- (4-plperidlnyl)-1 -propanone dihydrochloride (1.00 g) obtained In Reference Example 191 and potassium carbonate 
(1 .00 g) In ethanol (20 ml) at room temperature. After stirring at 80°C for 12 hours, the reaction mixture was concentrated 
under reduced pressure. Water (30 ml) and ethyl acetate (40 ml) were added to the residue, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with brine, dried over anhydrous magnesium sulfate, and 

20 the solvent was evaporated under reduced pressure. The resulting residue was purified by silica gel chromatography 
(eluting solvent; ethyl acetate-m ethanol (9:1 )) to give a free base compound of the title compound as colorless crystals 
(828 mg) having a melting point of 81 to 82°C. The free base compound (200 mg) was treated with a hydrogen chloride- 
ethanol solution to give the title compound (240 mg) as colorless crystals having a melting point of 123 to 125*C. 
1 H NMR (free base; 200MH2, CDCI3) 8 1 20-1 .45 (3H, m), 1 .43 (3H, t, J = 7.0Hz), 1 .60-1 .80 (4H, m), 2.00-2.20 (2H, 

25 m ), 2.50-4.50 (2H, br), 2.83 (2H, t, J = 6.2Hz), 2.91 (2H, t, J = 7.2Hz), 2.95-3.10 (2H, m), 3.91 (3H, s), 4.06 (2H, q, J 
= 7.0Hz), 4.16 (2H, t, J = 6.2Hz), 6.79 (1H, d, J = 8.4Hz), 6.85-6.95 (4H, m), 7.35-7.45 (2H, m). 



30 



elementary analysis 


as C 25 H34N 


2 0 4 »2HCI*H 2 0 


calculation value 


C, 58.02; 


H, 7.40; 


N, 5.41. 


experimental value 


C, 57.66; 


H, 7.82; 


N, 4.99. 



Example 328 

35 N-[5-(3-{1-[2-(2-Ethoxyphenoxy)ethyl]-4-piperidinyl)propanoyl)-2-methoxyphenyl]methanesuofonamide 
hydrochloride 

[1444] 



45 




[1445] Methanesulf onyl chloride (0.1 08 ml) was added to a solution of 1 -(3-amino-4-methoxyphenyl)-3-{1 -[2-(2-ethox- 
yphenoxy)ethyl]-4-piperidinyl)-1 -propanone dihydrochloride (300 mg) obtained in Example 327 and triethylamine 

50 (0.1 95 ml) in tetrahydrofuran (1 0 ml) at room temperature, the mixture was stirred for 1 2 hours, and the reaction mixture 
was concentrated under reduced pressure. Water (30 ml) and ethyl acetate (40 ml) were added to the residue, and 
the mixture was extracted with ethyl acetate. The organic layer was washed with brine, dried over anhydrous magne- 
sium sulfate, and the solvent was evaporated under reduced pressure. The resulting residue was purified by silica gel 
chromatography (eluting solvent; ethyl acetate-methanol (9:1 )) to give a free base compound of the title compound as 

55 a colorless oil (291 mg). The free base compound (290 mg) was treated with a hydrogen chloride-ethanol solution to 
give the title compound (277 mg) as colorless amorphous powders. 

1H NMR (free base; 200MHz, CDCI3) 6 1 20-1 .45 (3H, rn), 1 .43 (3H, t, J = 7.0Hz), 1 .60-1 .80 (4H, m), 2.05-2.20 (2H, 
m), 2.84 (2H f t, J = 6.2Hz), 2.90-3.10 (2H, m), 2.99 (3H,s), 3.45 (3H, s), 3.95-4.20 (7H, m), 6.85-6.95 (4H, m), 6.94 
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(1 H, d, J = 5.6Hz), 7.82 (1 H, dd, J = 8.4, 2.2Hz), 8.11 (1 H, d, J = 2.2Hz). 



elementary analysis 


as C 26 H 36 N20 6 S»HCI»- 


1 .5H 2 0 


calculation value 


C, 54.97; 


H, 7.10; 


N, 4.93. 


experimental value 


C, 54.63; 


H, 6.93; 


N,4.57. 



Example 329 

N-[5-(3-{1-[2-(2-Ethoxyphenoxy)ethyl]-4-pfc^ hydrochloride 
[1446J 




[1447] Acetic acid anhydride (0.132 ml) was added to a solution of 1-(3-amino-4-methoxyphenyl)-3-{1 -[2-(2-ethoxy- 
phenoxy)ethyl]-4-piperidinyl}-1-propanone dihydrochloride (300 mg) obtained in Example 327 and triethylamine (0.1 95 
ml) in tetrahydrofuran (10 ml) at room temperature, the mixture was stirred for 12 hours, and the reaction mixture was 
concentrated under reduced pressure. Water (30 ml) and ethyl acetate (40 ml) were added to the residue, and extracted 
with ethyl acetate. The organic layer was washed with brine, dried over anhydrous magnesium sulfate, and the solvent 
was evaporated under reduced pressure. The resulting residue was purified by silica gel chromatography (eluting 
solvent; ethyl acetate-methanol (9:1)) to give a free base compound of the title compound as a colorless oil (276 mg), 
The free base compound (270 mg) was treated with a hydrogen chloride-ethanol solution to give the title compound 
(277 mg) as colorless crystals having a mefting point of 127 to 129°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1 .20-1 .45 (3H, m) , 1 .43 (3H, t, J = 7.0Hz), 1 .60-1 .80 (4H, m), 2.05-2.20 (2H, 
m) , 2.23 (3H, s), 2.83 (2H, t, J = 6.2Hz), 2.90-3.1 0 (4H, m), 3.94 (3H S s), 4.07 (2H, q, J = 7.0Hz), 4. 1 5 (2H, t, J = 6.2Hz), 
6.80-7.00 (5H, m), 7.70-7.80 (2H, m), 9.01 (1H, s). 



elementary analysis 


as C^HgeNgOg^HOO. 


5H 2 0 


calculation value 


| C, 63.09; 


H, 7.45; 


N, 5.45. 


experimental value 


C, 60.19; 


H, 7.42; 


N, 5.22. 



Example 330 

(±)-B-{3-[1 -(2,3-Dihydro-1 H-inden-1 -y!)-4-piperidinyl]propanoyl}-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-4-one 
hydrochloride 

[1446] 




[1449] 1 -Chloroindane (360 mg) was added to a suspension of 8-[3-(4-plperidinyl)propanoyl]1 ,2,5\6-tetrahydro-4H- 
pyrrolo[3 ( 2,1-Ij]quinolin-4-one (700 mg), potassium carboante (700 mg) and potassium Iodide (catalytic amount) in 
acetonltrile (10 ml) at room temperature, the mixture was stirred for 12 hours, and the reaction mixture was concentrated 
under reduced pressure. Water (15 ml) and ethyl acetate (20 ml) were added to the residue, and extracted with ethyl 
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acetate. The extract was washed with brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated 
under reduced pressure. The resulting residue was purified by si Ilea gel chromatography (elutlng solvent; ethyl acetate- 
methanol (9:1)) to give a free base compound of the title compound as colorless crystals (285 mg) having a melting 
point of 11 1 to 1 1 3°C. The free base compound (270 mg) was treated with a hydrogen chloride-ethanol solution to give 
the title compound (270 mg) as pale yellow amorphous powders. 

1 H NMR (free base; 300MHz, CDCI3) 8 1.00-1.45 (3H, m), 1.60-1.80 (4H, m), 2.00-2.30 (4H, m), 2.60-2.95 (8H, m), 
3.02 (2H, t, J = 7.5Hz), 3.22 (2H, t, J = 8.4Hz), 4.13 (2H, t, J = 8.4Hz), 4.35 (1H, t, J = 7.0Hz), 7.15-7.40 (3H, m), 
7.60-7.80 (3H, m). 



elementary analysis 


as C 28 H32N 


2 <VH02. 


Or-^O 


calculation value 


C, 67.12; 


H, 7.44; 


N, 5.59. 


experimental value 


C, 67.34; 


H, 7.30; 


N, 5.45. 



Example 331 

(±)-8-{3-[1-(1,2,3,4-Tetrahydro-1-naphthalenyl)-4-plperidinyl]propanoyl}-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij] 
quinoiin-4-one hydrochloride 

[1450] 




[1451] Using 8-[3-(4-piperidinyl)propanoyl]-1 ^.S.e-tetrahydro^H-pyrrolop^.l -ij]quinoiin-4-one (500 mg) and (±)- 
1 -chloro-1 ,2,3,4-tetrahydronaphthalene (280 mg) according to the same method as that of Example 330, the title com- 
pound (43 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .1 0-1 .45 (3H, m), 1 .55-1 .80 (6H, m), 1 .B5-2.1 0 (4H, m) f 2.50-3.1 0 (1 OH, m), 
3.23 (2H, t, J = 8.4Hz), 3.75-3.85 (1H, m), 4.14 (2H, t, J = 8.4Hz), 7.00-7.20 (3H, m), 7.65-7.75 (3H, m). 

Example 332 

(±)-8-{3-[1 -(1 } 2,3,4-Tetrahydro-2-naphthalenyl)-4-piperidinyl]propanoyl}-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij] 
quinolin-4-one hydrochloride 

[1452] 




[1453] Using 8-[3-(4-piperidinyl)propanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -ij]quinolin-4-one (600 mg) and (±)- 
1 ,2,3,4-tetrahydro-2-naphthalenyl methanesulfonate (456 mg) according to the same method as that of Example 330, 
the title compound (290 mg) was obtained as colorless crystals having a melting point of 223 to 225° C. 
■»H NMR (free base; 200MHz, CDCI 3 ) 8 1 .20-1 .45 (3H, m), 1 .55-1 .85 (4H, m), 2.00-2.40 (3H, m), 2.60-3.10 (14H, m), 
3.23 (2H, t, J = 8.4Hz), 4.14 (2H, t, J = 8.4Hz), 7.00-7.20 (4H, m), 7.68 (1H, s), 7.73 (1H, s). 
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elementary analysis 


as C 2 9H34N 2 0 2 »HCI«H 2 0 


calculation value 




70.07; 


H, 7.50; N, 5.64. 


experimental value 


l=: 


69.77; 


H, 7.26; N, 5.56. 



Example 333 

8-{3-[1-(6,7,8,9-Tetrahydro-5H-benzo[a]cycloh 
[3,2,1 -ij]quinoNn-4-one hydrochloride 

[1454] 




[1455] Using 8-[3-(4-piperidinyl)propanoyl]-1 ^^^-tetrahydro^H-pyrrolop^.l-ijjquinoiln^-one (60 mg) and 
6,7,8,9-tetrahydro-5H-benzo[a]cyclohepten-7-yl methanesulfonate(485 mg) according to the same method as that of 
Example 330, the title compound (51 mg) was obtained as pale yellow amorphous powders. 

■»H NMR (free base; 300MHz, CDCI 3 ) 6 1 .30-1 .60 (5H, m), 1.60-1 .85 (4H, m), 2.15-2.50 (4H, m), 2.65-2.95 (11 H, m), 
3.02 (2H, t, J = 7.8Hz), 3.22 (2H, t, J = 8.4Hz), 4.13 (2H, t, J = 8.4Hz), 7.12 (4H, s), 7.67 (1H, s), 7.71 (1H, s). 

Example 334 

843-[2,3-Dihydro-1H-inden-2-yl(ethyl)am^ 
hydrochloride 

[1456] 




[1457] Using 8-(3-chloropropanoyl)-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinoiin-4-one (489 mg) obtained in Ref- 
erence Example 192 and N-(2,3-dihydro-IH-inden-2-yl)-N-ethylamine (330 mg) according to the same method as that 
of Example 9, the title compound (406 mg) was obtained as colorless crystals having a melting point of 1 92 to 1 96° C. 1 H 
NMR (free base; 200MHz, CDCI 3 ) 51.10 (3H, t, J = 7.2Hz), 2.1 0-2.45 (1 H, m), 2.60-3.30 (1 6H, m), 3.55-3.75 (1 H, m), 
4.13 (2H, t, J = 8.4Hz), 7.00-7.20 (4H, m), 7.68 (1H, s), 7.72 (1H, s). 
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Example 335 

8-[4-(1 ,3,4>Tetrahydro-2H-2^enz 
hydrochloride 

[1458] 




[1459] Using 8-(4-chlorobutanoyl)-1 ,2,5 t 6-tetrahydro-4H-pyrrolo[3,2,1 -y]quinolin-4-one (500 mg) obtained in Refer- 
ence Example 179 and 2,3,4,5-tetrahydro-1 H-2-benzazeplne (290 mg) according to the same method as that of Ex- 
ample 9 f the title compound (538 mg) was obtained as colorless crystlas having a melting point of 230 to 232°C. 1 H 
NMR (free base; 200MHz, CDCI 3 ) 5 1 .60-1 .80 (2H, m), 1 .90 (2H, quintet, J = 7.2Hz), 2.40 (2H, t, J = 7.2Hz), 2.70 (2H, 
t, J = 7.6Hz), 2.80-3.15 (8H ( m), 3.20 (2H, t, J = 8.4Hz), 3.87 (2H, s), 4.12 (2H, t, J = 8.4Hz), 7.00-7.20 (4H, m), 7.66 
(1H,s), 7.70 (1H,s). 



elementary analysis 


as C 2 5H28N 


2 0 2 *HCI 




calculation value 


I C, 70.66; 


H, 6.B8; 


N, 6.59. 


experimental value 


C, 70.20; 


H, 6.80; 


N, 6.56. 



Example 336 

8-[4-(7-Methoxy-1,3,4 l 5-tetrahydro-2H-2-benzazepin-2-yl)butanoyl]-1,2,5 l 6-tetrahydro^H-pyrrol^ 
4-one hydrochloride 

[1460] 




[1461] Using 8-(4-chiorobutanoyI)-1 ,2,5 f 6-tetrahydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one (500 mg) obtained in Refer- 
ence Example 179 and 7-methoxy-2,3,4,5-tetrahydro-1H-2-benzazepine (320 mg) according to the same method as 
that of Example 9, the title compound (246 mg) was obtained as colorless crystals having a melting point of 121 to 
123°C. 

"»H NMR (free base; 200MHz, CDCI 3 ) 5 1 .65-1 .B0 (2H, m), 1 .91 (2H, quintet, J = 7.0Hz), 2.42 (2H, t, J = 7.0Hz), 2.71 
(2H, t, J = 7.6Hz), 2.80-3.15 (8H, m), 3.21 (2H, t, J = B.4Hz), 3.78 (3H, s), 3.B4 (2H, s), 4.13 (2H, t, J = 8.4Hz), 6.61 
(1 H, dd, J = 8.4, 2.6Hz), 6.70 (1 H, d, J = 2.6Hz), 7.03 (1 H, d, J = B.4Hz), 7.67 (1 H, s), 7.71 (1 H , s). 



elementary analysis as CggH^^C^HO^O 

calculation value j C, 66.02; H, 7.03; N, 5.92. 
experimental value j C, 66.09; H, 7.30; N, 5.64. 
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Example 337 

(±)-8-[5-(2,3-Dlhydro-1H-lnden-1-ylamlno)pente^ 
hydrochloride 

[1462] 




[1463] Using tert-butyl (±)-2,3-dihydro-1 H-inden-1 -yl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2,1 -lj]qulnolin- 
8-yl)pentyl]carbamate (332 mg) obtained In Reference Example 1 93 according to the same method as that of Example 
1 , the title compound (57 mg) was obtained as colorless crystals having a melting point of 98 to 100°C. 
1 H NMR (200MHz, DMSO-de) 5 1 .50-1 .75 (4H, m), 2.00-2.50 (2H, m), 2.54 (2H, t, J = 7.6Hz), 2.75-3.05 (8H, m), 3.12 
(2H, t, J = 8.8Hz), 3.94 (2H, t, J = 8.8Hz), 4.60-4.75 (1 H, m) p 7.20-7.35 (3H, m), 7.60-7.70 (3H, m). 



elementary analysis 


as CgsHggN 


2 0 2 »HCI-1 . 


5H 2 0 


calculation value 


C, 66.43; 


H, 7.14; 


N, 6.20. 


experimental value 


C, 66.70; 


H, 6.77; 


N, 6.09. 



Example 338 

B-[5-(2 > 3-Dihydro-1H-inden-2-ylamino)pentanoyl]-1,2 p 5 l 6-tetrahydro-4H-pyiTO^ hydrochloride 
[1464] 




[1465] Using tert-butyl 2,3-dihydro-1 H-inden-2-yl[5-oxo-5-(4-oxo-1 ,2,5,6-tetrahydro-4H-pyrrolo|;3,2,1 -ij]quinolin- 
8-yl)pentyl]carbamate (461 mg) obtained in Reference Example 1 94 according to the same method as that of Example 
1 , the title compound (275 mg) was obtained as colorless crystals having a melting point of 1 87 to 1 89°C. 
1H NMR (200MHz, DMSO-d 6 ) S 1.60-1.80 (4H, m), 2.59 (2H, t, J - 7.6Hz) ( 2.80-3.40 (12H, m), 3.80-4.05 (3H, m), 
7.1 0-7.30 (4H, m), 7.75 (2H, s), 9.40-9.60 (2H, br). 



elementary analysis 


as CgsHgeNgOg-HCI^HgO 


calculation value 


| C, 65.13; 


H, 7.22; 


N, 6.08. 


experimental value 


C, 64.75; 


H,7.01; 


N, 6.02. 
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Example 339 

8-[5-(6,7-Dimethoxy-3,4-dihydro-2(1H)-lsoqu^ 
hydrochloride 

[1466] 




[1467] Using 8-(5-chloropentanoyl)-1 ^.S.e-tetrahydro^H-pyrrolop^.l-ijlqulnolin^-one (1.00 g) obtained In Refer- 
ence Example 1 and 6,7-dimethoxy-1 ,2,3,4-tetrahydrolsoquinollne (945 mg) according to the same method as that of 
Reference Example 19, the title compound (430 mg) was obtained as colorless crystals having a melting point of 215 
to 217°C. 

1 H NMR (free base; 200MHz, CDCfe) 5 1 .60-2.00 (6H, m), 2.56 (2H, t, J = 7.0Hz), 2.65-3.10 (8H, m), 3.20 (2H P t, J = 
8.4Hz), 3.55 (2H, s), 3.84 (6H, s), 4.13 (2H, t, J = 8.4Hz), 6.52 (1H, s), 6.58 (1H, s), 7.68 (1H, S), 7.72 (1H, s). 



elementary analysis as CgvHggNgO^HOHgO 


calculation value 
experimental value 


C, 64.47; H.7.01; N, 5.57. 
C, 64.74; H r 7.25; N, 5.30. 



Example 340 

8-[5-{1,2,4,5-Tetrahydro-3H-3-benzazepin-3-yl)^^ 
hydrochloride 

[1468] 




[1469] Using 8-(5-chloropentanoyl)-1 ^.S^-tetrahydro^H-pyrrolotS^.I-ijlquinolin^-one (1 .00 g) obtained in Refer- 
ence Example 1 and 2,3,4,5-tetrahydro-1 H-3-benzazepine (605 mg) according to the same method as that of Reference 
Example 1 9, the title compound (703 mg) was obtained as colorless crystals having a melting point of 252 to 254°C. 
1 H NMR (free base; 200MHz, CDCI 3 ) 6 1 .50-1 .85 (4H, m), 2.53 (2H, t, J = 7.4Hz), 2.60-3.10 (14H, m), 3.22 (2H, t, J = 
8.4Hz), 4.13 (2H, t, J = 8.4Hz), 7.00-750 (4H, m), 7.68 (1H, s), 7.73 (1H, s). 
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Example 341 
[1470J 



to 



15 



25 



30 




elementary analysis as C as Ha 4 N g CVHCI^.5 H g O 
calculation value j C, 60.78; H, 8.57; N, 5.67 
experimental value j c, 61.16; H, 8.12; N, 5.88. 



Example 342 



one 



[1472] 



35 




45 



50 



Reference Example 1 9> the tWe ™= = 7« — *• * *• method as that of 
to 21 8°C. P (OW mg ' was obta| ned as colorless crystals having a melting point of 21 6 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .35-2 05 fflH ml •? <?1 to* t , 

7.6Hz), 3.02 (2H, t, J = 7.6Hz) 3 22 2H t J S', ' 5 «u ( o " = 7 ' 6Hz)l 2 - 60 " 2 -8S (4H, m), 2.93 (2H, t, J = 
6-59 (1H, a), 7.68 (1H, s), 7.72 (1 H s) " ' ^ ^ 8,1 413 (2H ' <' J = 84Hz >' 6 52 * 1H ' ■>. 



55 



elementary analysis 


as C 28 H3 4 N 2 0 4 »HCI*2. 


5H 2 0 


calculation value j 


C, 81.81; 


H, 7.41; 


N, 5.15. 


experimental value i 


C, 62.26; 


H, 6.99; 


N, 5.14. 
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Example 343 

8-[6-(1 ^AS-Tetrahydro-SH-S^en^ 
hydrochloride 

[1474] 




[1475] Using 8-(6-bromohexanoy1)-1 ^.e-tetrahydro^H-pyrrolofS^I -IJ]qulnolin-4-one (600 mg) obtained In Refer- 
ence Example 2 and 2,3,4 ,5-tetrahydro-1 H-3-benzazepine (277 mg) according to the same method as that of Reference 
Example 1 9, the title compound (566 mg) was obtained as colorless crystals having a melting point of 222 to 225°C. 
1 H NMR (free base; 200MHz, CDCI a ) 5 1.30-1.85 (10H, m), 2.49 (2H, t, J = 7.6Hz), 2.60-2.80 (4H, m), 2.85-3.10 (6H, 
m), 3.21 (2H, t, J = 8.4Hz), 4.13 (2H, t, J = 8.4Hz), 7.10 (4H, s), 7.67 (1H, s), 7.72 (1H, s). 



elementary analysis as CgyH^IS^C^HOO.Sh^O 


calculation value 
experimental value 


C, 70.19; H.7.42; N, 6.06. 
C, 70.72; H.7.13; N, 6.09. 



Example 344 

9- (3-{ 1 -[2-(2-Methy Ip h enyl)ethy Ip 
hydrochloride 

[1476] 




[1477] Using 9-(3-piperidin-4-ylpropanoyl)-2,3,6,7-tetrahydro-1 H,5H-pyrido[3,2,1 -ij]quinolin-5-one (326 mg) ob- 
tained in Reference Example 176 and 2-(2-methylphenyl)ethyl methanesulfonate (214 mg) according to the same 
method as that of Example 81 , the title compound (1 72 mg) was obtained as pale yellow amorphous powders. 
1 H NMR (free base; 400MHz, CDCI 3 ) 5 1 .30-1 . 40 <3H, m), 1 .68-1 .78 (4H, m), 1 .94-2.02 (4H, m), 2.32 (3H, s), 2.49-2.53 
(2H, m), 2.68 (2H, t, J = 7Hz), 2.80-2.86 (4H, m), 2.94 (4H, t, J - 7Hz), 3.04 (2H, t, J = 11 Hz), 3.89(2H, t, J = 6Hz), 
7.09-7.1 5 (4H, m), 7.62 (2H, d, J = 5Hz). 
IR (neat) vcm-1: 1674, 1604, 1489, 1361, 1339, 1168. 
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Example 345 
[1478] 



10 



15 



20 




R^Le Ex^ mg) obtained in 

Reference Example 5 and N-[2-(3-fluorophenyl)ethyl]-N-methylamlne (337 mg) according to the same method asthit 

2. K I" 9 m ' e , C ° mP0Und (2 ° 5 mg) Was obtained 38 P ale y*»™ amorous powderl 

IR (neat) vcm-1: 1675, 1604, 1589, 1485, 1362, 1339, 1161. ( ' ' " } ' 

2 5 Example 346 

6-{5-[(2.PhenylethyJ)amlno]pentanoyl}-3,4-dihydroqulnolln-2(lH)-one hydrochloride 
[1480] 

30 



35 



40 



45 




IR (KBr) vcnr 1 : 3305, 2937, 2775, 1684, 1604, 1508, 1367 ( * ( ' ^ 

Example 347 



6-(M[2-(2-Methoxyphenyl)ethyl]amino}pentanoyl)-3,4>dlhydroqulnolln-2(1H) 

50 [ 1482 ] 



55 




HCI 
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[1463] Using tert-butyl 2-(2-methoxyphenyl)ethyl[5-oxo-5-(2-oxo-1 ,2,3,4-tetrahydroquinolin-6-yl)pentylJcarbamate 
(630 mg) obtained in Reference Example 1 97 according to the same method as that of Example 1 , the title compound 
was obtained as colorless crystals (449 mg) having a melting point ot 1 76 to 1 77°C. 

"»H NMR (400MHz, DMSO-dg) 5 1.63-1.72 (4H, m), 2.47-2.51 (2H, m), 2.92-3.01(1 OH, m), 3.79 (3H, s), 6.90 (1H, t, J 
= 7.5Hz), 6.98 (2H, t, J = 7.3Hz), 7.18 (1 H, d, J = 7.3Hz), 7.24 (1 H, t, J = 7.5Hz), 7.78-7.82 (2H ( m), 9.1 6 (2H, s), 1 0.46 
(1H,s). 

IR (KBr) vcnrr 1 : 3272, 2942, 2747, 1682, 1602, 1501 , 1369, 1312, 1253, 762. 
Example 348 

6-(5-{[2-(2-Chlorophenyl)ethyl]amlno)pentanoyl)-3 l 4-dlhydroqulnolln-2(1H)-one hydrochloride 



[1485] Using tert-butyl 2-(2-chlorophenyl)ethyl[5-oxo-5-(2-oxo-1 ,2,3,4-tetrahydroquinolin-6-yl)pentyl]carbamate 
(670 mg) obtained in Reference Example 1 98 according to the same method as that of Example 1 , the title compound 
was obtained as colorless crystals (450 mg) having a melting point of 1 97 to 1 98°C. 

1 H NMR (400MHz. DMSO-d 6 ) 5 1.64-1.74 (4H, m), 2.47-2.51 (2H, rn), 2.92-3.10(10H. m) ( 6.96 (1H, d, J = 8.3Hz), 
7.2B-7.35 (2H ( m), 7.39-7.47 (2H, m), 7.78-7.82 (2H, m), 9.31 (2H, s), 10.45 (1H, s). 
IR (KBr) vcm" 1 : 3276, 2955, 2738, 1684, 1654, 1599, 1508, 1361, 1304, 1170, 

Example 349 

6-(5-{[2-(2-Chlorophenyl)ethyl)amino}pentanoyl)-3,4-dihydroquinoiin-2(1H)-one hydrochloride 



[1487] Using 6-(5-chioropentanoyl)-3,4-dihydroquinolin-2(1 H)-one (1 33 mg) obtained in Reference Example 1 95 and 
N-[2-(2-chlorophenyl)ethyl]-N-methylamlne (187 mg) according to the same method as that of Example 9, the title 
compound was obtained as colorless crystals (99 mg) having a melting point of 1 67 to 1 68° C. 

1 H NMR (free base; 400MHz r CDCI 3 ) 8 1.54-1.61 (2H, m), 1.71-1.79 (2H, m), 2.34 (3H, s), 2.47 (2H, t, J = 7.3Hz) p 
2.59-2.63 (2H, m), 2.68 (2H, t, J = 8Hz), 2.88-2.97 (4H, m), 3.04 (2H, t, J = 7.3Hz), 6.85 (1H, d, J = 6.4Hz), 7.10-7.19 
(2H, m), 7.23 (1 H, d, J = 7.5Hz), 7.32 (1 H, d, J = 7.5Hz), 7.80 (1H, d, J = 6.4Hz), 7.81 (1H, s), 8.95 (1H, br). 
IR (KBr) vcm* 1 : 3188, 3059, 1674, 1608, 1595, 1384, 1314, 816. 751. 



[1484] 




[1466] 
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Example 350 

e-iS-^-PhenylethylJamlnolhexanoy^-S^-dlhydroqulnolin^flHJ-one hydrochloride 
[1486] 




[1439] Using 6-(6-bromohexanoyl)-3,4-dlhydroquinolln-2(1 H)-one (486 mg) obtained In Reference Example 199 and 
2-phenylethylamine (454 mg) according to the same method as that of Example 9, the title compound was obtained 
as colorless crystals (205 mg) having a melting point of 223 to 224°C. 

1 H NMR (freebase; 400MHz, CDCI 3 )S 1 .35-1 .42 (2H, m), 1 .46 (1 H, br.s), 1 .49-1 .56(2H ( m), 1 .69-1 .77(2H, m) 2 62-2 70 
(4H, m), 2.80 (2H. t, J = 6Hz), 2.86-2.92 (4H, m), 3.03 (2H, t, J = 7.4Hz), 6.83 (1H, d, J = 7Hz), 7.16-7.18 (3H, m) 
7.27-7.31 (2H, m), 7.79 (1H, d, J = 7Hz), 7.80 (1H, s), 8.93 (1H, br). 
IR (KBr)vcnr 1 :3193 ( 3062, 1671, 1605, 1505, 1381, 1314. 

Example 351 

6-(6-{[2-(2-Methoxyphenyl)ethyl]amino}hexanoyl)-3,4-dihydroquinolln-2(1H)-one hydrochloride 
[1490] 




[1491] Using 6-(6-bromohexanoyl)-3,4-dihydroquinolin-2(1 H)-one (486 mg) obtained in Reference Example 199 and 
2-(2-methoxyphenyl)ethylamlne (567 mg) according to the same method as that of Example 9, the title compound was 
obtained as colorless crystals (122 mg) having a melting point of 223 to 224°C. 

1 H NMR (free base; 400MHz, CDCI 3 ) 8 1 .35-1 .43 (2H, m), 1 .49-1 .57 (2H, m), 1 .53 (1 H, br), 1 .69-1 .77(2H, m), 2.62-2 69 
(4H, m), 2.78-2.86 <4H, m), 2.90 (2H, t, J = 7Hz), 3.03 (2H, t, J = 7Hz), 3.81 (3H, s), 6.81-6.89 (3H, m), 7.13-7.20 (2H 
m), 7.78 (1H, d, J = 7Hz), 7.79 (1H, s), 9.30 (1H, br). 
IR (KBr) vcrrr 1 : 3192, 3061, 1677, 1608, 1495, 1367, 1317, 1243. 

Example 352 

6-(6-{[2-(2-Chlorophenyl)ethyl]amino]hexanoyl)-3 p 4-dihydroquinolln-2(1H)-one hydrochloride 
[1492] 
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[1493] Using 6-(6-bromohexanoyl)-3,4-dlhydroquinolin-2(1H>-one(485mg) obtained in Reference Example 199 and 
2-(2-chlorophenyl)ethylamlne (584 mg) according to the same method as that of Example 9, the title compound was 
obtained as colorless crystals (196 mg) having a melting point of 213 to 214°C. 

1 H NMR (free base; 400MHz, CDCI3) 8 1 .37-1 .45 (2H, m), 1 .49 (1 H, br), 1 .51-1 .58(2H, m), 1 .71 -1 .78 (2H, m), 2.65-2.70 
(4H, m), 2.86-2.96 (6H, m), 3.04 (2H, t, J = 7Hz), 6.85 <1H, d, J = 7Hz), 7.12-7.31 (3H, m), 7.34 (1H, d, J = 7.4Hz), 
7.80 (1H, d ( J = 7Hz), 7.81 (1H, s), 8.93 (1H, br). 
IR (KBr) vcnr 1 : 3191, 3059, 1672, 1608, 1506, 1380, 1316. 

Example 353 

6-(5-{[2-(2-Methoxyphenyl)ethyl]amino}pentanoyi)-1 -methyl-3,4-dlhydroquinolln-2{1 H)-one hydrochloride 
[1494] 




[1495] Using tert-butyl 2-(2-methoxyphenyl)ethyl[5-(1-methyl-2-oxo-1 ,2,3,4-tetrahydroquinolin-6-yl)-5-oxopentyl] 
carbamate (220 mg) obtained in Reference Example 200 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (184 mg) having a melting point of 167 to 168°C. 
1 H NMR (400MHz, DMSO-d 6 ) 5 1.52-1 .68 (4H, m), 2.49 (2H, t, J = 8Hz), 2.83-2.96(1 OH, m), 3.19 (3H, s), 3.71 (3H, 
s), 6.81 (1H, t, J = 7.5Hz), 6.90 (1H, t, J = 8.3Hz), 7.08-7.11 (2H, m), 7.16 (1H, d, J = 7.5Hz), 7.76 (1H, s), 7.80 (1H, 
d, J = 8.3Hz), 9.10 (2H, s). 

IR (KBr) vcnr 1 : 2951, 2783, 2453, 1688, 1606, 1494, 1469, 1354, 1248, 1125, 766. 
Example 354 

6-(5-{[2-(2-Chlorophenyl)ethyl]amlno}pentanoyl)-3,4-dihydroqulnolin-2(1H)-one hydrochloride 
[1496] 




Me 



[1497] Using tert-butyl 2-<2-chlorophenyl)ethyl[5-(1 -methyl-2-oxo-1 ,2,3,4-tetrahydro-6-quinolinyl)-5-oxopentyllcar- 
bamate (240 mg) obtained in Reference Example 201 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (193 mg) having a melting point of 102 to 103° C. 
1 H NMR (400MHz, DMSO-d 6 ) 5 1 .52-1 .68 <4H, m), 2.49 (2H, t, J = 8Hz), 2.87-3.07(1 OH, m), 3.19 (3H, s), 7.1 0 (1 H, d, 
J = 8.5Hz), 7.1 9-7.26 (2H, m) ( 7.32 (1 H, dd, J = 7, 2Hz), 7.37 (1 H, dd, J = 7, 2Hz), 7.76 (1 H, s), 7.81 (1 H, d, J = 8.5Hz), 
9.25 (2H,S). 

IR (KBr) vcnr 1 : 2947, 2768, 2453, 1671, 1604, 1477, 1443, 1355, 1126,751. 
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Example 355 

6-{5-[[2-(2-Methoxyphenyl)ethyl](m8thyl)amlno]pentanoyl}-1-methy hydrochloride 
[1496] 




[1499] Using 6-(5-chloropentanoyl)-1-methyl-3 t 4-dlhydroquinolln-2(1H)-one (224 mg) obtained in Reference Exam- 
ple 154 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamine (291 mg) according to the same method as that of Example 
9 r the title compound was obtained as pale yellow amorphous powders (1 65 mg). 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1.55-1.62 (2H, m), 1.72-1.80(2H, m), 2.32 (3H, s) 2.46 (2H t J = 7 3Hz) 
2.55-2.59 (2H, m), 2.68 (2H, t, J = 7.5Hz), 2.76-2.81 (2H, m), 2.93-2.98 (4H, m), 3.38 (3H, s), 3.81 (3H, s) 6 82-6 90 
(2H, m), 7.01 (1 H, d, J = 8.5Hz), 7.12-7.1 9 (2H, m), 7.79 (1 H, d, J = 2Hz), 7.87 (1 H, dd, J = 8 5 2Hz) 
IR (KBr) vcm- 1 : 2941, 1679, 1604, 1495, 1466, 1354, 1243, 1126. 

Example 356 

6-{5-ff2-(2-Chlorophenyl)e^ hydrochloride 
[1500] 




[1501] Using 6-(5<:hloropentanoyl)-1-methyl-3,4-dlhydroqulnolin-2(1 H)-one (224 mg) obtained in Reference Exam- 
ple 154 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine (299 mg) according to the same method as that of Example 
9, the title compound was obtained as colorless crystals (200 mg) having a melting point of 1 29 to 1 30°C 
1 H NMR (free base; 400MHz f CDCI 3 ) 5 1.54-1.62 (2H, m), 1.72-1.79 (2H, m), 2.33 (3H, s) 2 47 (2H t J = 7 3Hz) 
2.59-2.63 (2H ( m), 2.68 (2H, t, J = 7.3Hz), 2.8B-2.99 (6H, m), 3.39 <3H, s), 7.02 (1H, d, J = B.5Hz) 7 10-719 (2H m)' 
7.23 (1 H, dd, J = 7.3, 2Hz), 7.32 (1 H, dd, J = 8, 2Hz), 7.79 (1 H, d, J = 2Hz). 7.87 (1 H, dd, J = 8 5 2Hz) ' 
IR (KBr) vcm" 1 : 2943, 1679, 1605, 1474, 1354, 1305, 1126. 
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Example 357 

(±)-8-{5-[[2-(2<;htorophenyl)ethyW 
hydrochloride 

5 

[1502] 



10 



15 




[1503] 7.8 g of Polyphosphorlc acid was placed In a 1 00ml four-neck flask, the flask was warmed to 50 to 60°C, and 
520 mg (3 mmol) of 1 ,2 t 5 > 6-tetrahydro-4H-pyrrolo[3 i 2,HJ]qulnolin-4-one and 850 mg (3.3 mmol) of (±)-5-[[2-(2-chlo- 
rophenyl)ethyl](methyl)amino]hexanolc acid obtained in Reference Example 202 were added. After stirring at an ex- 

20 ternal temperature of 110°C for 15 hours, ice-water (20 ml) was added to dissolve the reaction mixture, and 8N-NaOH 
(about 20 ml) was added to adjust to pH 7 to 8. The liberated oil was extracted with ethyl acetate (30 ml), washed 
successively with each (20 ml) of water and brine, dried over MgSO^ and concentrated. The residue was purified by 
column (basic silica gel: 80 g, developing solventiethyl acetate-hexane=1 :1) to give a free base compound of the title 
compound as a pale yellow oil (660 mg). 

25 1h NMR (free base; 400MHz, CDCI 3 ) 5 0.95(3H, d, J = 6.6Hz), 1.30-1.37 (1H, m), 1.50-1.59 (1H, m), 1.68-1.76 (2H, 
m), 2.30 (3H, s), 2.50-2.58 (1 H, m), 2.61 -2.73 (4H, m), 2.84-2.89 (4H, m), 3.02(2H t t, J = 7.6Hz), 3.22 (2H, t, J = 8.3Hz), 
4.13 (2H, t, J = 7.0Hz), 7.08-7.18 (2H, m), 7.23(1 H, dd, J = 7.8, 1.5Hz), 7.30 (1H, dd, J = 7.8, 1.5Hz), 7.67 (1H, s), 
7.72 (1H,s). 

IR (neat) vcnr 1 : 1674, 1598, 1494, 1447, 1381, 1330, 1155, 753. 
30 [1504] The thus obtained base compound (650 mg) was dissolved in ethyl acetate (1 ml), and 4N-hydrochloric acid 
(ethyl acetate solution) (0.5 ml) was added at room temperature. After stirring at room temperature for 30 minutes, the 
reaction mixture was concentrated, ethyl acetate (2 ml) was added to the residue, and the precipitated crystals were 
collected by filtration to give the title compound (568 mg) as fine yellow powders having a melting point of 93 to 95°C. 

35 Example 358 

(±)-8-{5-[[2-(2-Chlorophenyl)ethyl](m H)-one 
hydrochloride 

40 [1505] 



45 




50 

[1506] Using 520 mg (3 mmol) of 5,6-dihydro-4H-pyrrolo[3,2,1-ijlqulnolin-2(1H)-one and 850 mg (3.3 mmol) of (±)- 
5-[[2-(2-chlorophenyl)ethyl](methyl)amino]hexanolc acid obtained in Reference Example 202 according to the same 
method as that of Example 357, a free base compound of the title compound was obtained as a pale yellow oil (456 mg) . 
55 1H NMR (free base; 400MHz, CDCI 3 ) 5 0.96 (3H, d, J = 6.4Hz), 1.30-1.37 (1H, m), 1 .52-1 .60(1 H, m), 1.68-1.77 (2H, 
m), 2.00-2.06 (2H, m), 2.31(3H r s), 2.52-2.59 (1H, m), 2.62-2.75 (2H, m), 2.81-2.90 (6H, m), 3.54 (2H, s), 3.74 (2H, t, 
J = 6.0Hz), 7.10 (1H, dt, J = 7.3, 1 .7Hz), 7.1 6 (1 H, dt, J = 7.3, 1 .7Hz), 7.23 (1 H, dd, J = 7.6, 1 .7Hz), 7.30 (1H, dd, J = 
7.6, 1.7Hz), 7.73 (2H, s). 
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IR (neat) vcnrr 1 : 1718, 1673, 1604, 1496, 1343, 1154, 753. 

[1507] The thus obtained free base compound (440 mg) was dissolved In ethyl acetate (1 ml), and 4N-hydrochlorlc 
acid (ethyl acetate solution) (0.5 ml) was added at room temperature. After stirring at room temperature for 30 minutes, 
the reaction mixture was concentrated, ethyl acetate (2 ml) was added to the residue, and the precipitated crystals 
were collected by filtration to give the title compound(420mg) as fine yellow powders having a melting point of 63 to 



(±)-1,3-Dlmethyl-5H£-[[2-(2-chlorop 
hydrochloride 



[1509] Using 484 mg (3 mmol) of 1 ,3-dimethyl-1 ,3-dihydro-2H-benzimidazol-2-one and 850 mg (3.3 mmol) of (±)- 
5-[[2-(2-chlorophenyl)ethyl](methyl)amino]hexanoic acid obtained in Reference Example 202 according to the same 
method as that of Example, a free base compound of the title compound (860 mg) was obtained as a pale yellow oil 
1 H NMR (free base; 400MHz, CDCI 3 ) 8 0.96(3H, d, J = 6.46Hz), 1 .32-1 .39 (1 H, m), 1 .54-1 .59 

(1H,m), 1.71-1.77 (2H, m), 2.31 (3H, s), 2.51-2.58 (1H, m), 2.61-2.75 (2H, m), 2.82-2.99 (4H, m), 3.45 (3H, s) 3 46 
(3H, s), 6.99 (1 H, d, J = 8.3Hz), 7.09 (1 H, dt, J = 7.3, 1 .7Hz), 7.1 5 (1 H, dt, J = 7.3, 1 .7Hz), 7.23 (1 H, dd, J = 7.6, 1 7Hz) 
7.30 (1 H , dd, J = 7.6, 1 .7Hz), 7.62 (1 H, d, J = 1 .5Hz), 7.78 (1 H, dd, J = 8.3, 1 .5Hz). 
IR (KBr) vcnr 1 : 1720, 1676, 1622,1511, 1475, 1395, 1195,750,584 

[1510] The thus obtained free base compound (850 mg) was dissolved in ethyl acetate (2 ml), and 4N-hydrochloric 
acid (ethyl acetate solution) (0.5 ml) was added at room temperature. After stirring at room temperature for 30 minutes, 
the reaction mixture was concentrated, ethyl acetate (2 ml) was added to the residue, and the precipitated crystals 
were collected by filtration to give the title compound (900 mg) as fine yellow amorphous powders. 

Example 360 

8-(5-{[2-(2-Chlorophenyl)ethyl]amino]pentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1-iJ]quinolln-2(1H)-onep- 
toluenesulfonate 

[1511] 8-(5^[2-<2-Chlorophenyl)ethyl]am^ hydro _ 
chloride (205 mg, 0.5 mmol) obtained in Example 39 was mixed with a 1 N aqueous sodium hydroxide solution (10 
ml), and extracted with ethyl acetate (30ml x 3). The organic layer was washed with aqueous saturated sodium chloride, 
dried over anhydrous sodium sulfate, and the solvent was evaporated. To the resulting residue was added ethancl (3 
ml) to give a solution. Then, a solution of p-toluenesulfonic acid monohydrate (95 mg, 0.5 mmol) in ethanol (3 mmol) 
was added thereto, the mixture was stirred, and the ethanol (about 5.5 ml) was evaporated under reduced pressure. 
The residue was allowed to stand at room temperature, and the precipitated crystals were collected by filtration, and 
washed successively with ethanol and diethyl ether. Further drying under reduced pressure afforded the title compound 
as colorless crystals (258 mg) having a melting point of 1 72 to 1 73°C (dec). 



65°C. 



Example 359 



[1508] 




elementary analysis as C 24 H27CIN 2 0 2 »C 7 H e 03S 



calculation value | C, 63.85; H, 6.05; N, 4.80. 
experimental value j C, 63.77; H, 5.99; N,4.69. 
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Example 361 

8-(5^[2-(2-Chlorophenyl)ethyl]amino)pem sulfate 
[1512] Using 8-(5^[2-(2-chlorophenyl)ethyQa^ 

hydrochloride (205 mg, 0.5 mmol) obtained in Example 39 and sulfuric acid (49 mg, 0.5 mmof) according to the same 
method as that of Example 360, the title compound was obtained as colorless crystals (21 8 mg) having a melting point 
of 155 to 156°C(dec). 



elementary analysis 


as C 24 H 27 CIN 2 0 2 »H 2 S0 4 


calculation value 


I C, 56.63; 


H, 5.74; N, 5.50. 


experimental value 


I C, 56.42; 


H, 5.B6; N, 5.23. 



Example 362 

8-(5-{[2-(2-Chlorophenyl)ethyl]aminoJpentanoyl)-5 } 6-dihydro^H-pyrTOlo[3,2,1-iJ]quinDlin-2(1 H)-one hydrobromide 

[1513] Using 8-(5-{[2-(2-chlorophenyl)ethyl)amino}pentanoyl)-5,6-dihydro-4H-pyrrolo[3,2 l 1 -ij)quinolin-2(1 H)-one 
hydrochloride (205 mg, 0.5 mmol) obtained in Example 39 and 48% hydrobromic acid (84 mg, 0.5 mmol) according to 
the same method as that of Example 360 , the title compound was obtained as colorless crystals (220 mg) having a 
melting point of 201 to 203°C (dec). 



elementary analysis as C^H^CINgOg^HBr 

calculation value j C, 58.61 ; H, 5.74; N, 5.70. 
experimental value j C, 58.54; H, 5.B5; N, 5.53. 



Example 363 

5-{[2-(2-Chlorophenyl)ethyl]amino}-1 -(2,3-dihydro-2,2-dimethyl-1 -benzofuran-5-yl)pentan-1 -one hydrochloride 
[1514] 




[1515] Using tert-butyl 5-(2 l 3-dlhydro-2,2-dimethyl-1-benzofuran-5-yl)-5-oxopentyl[2-(2-chlorophenyl)ethyllcar- 
bamate (550 mg) obtained in Reference Example 209 according to the same method as that of Example 1 , the title 
compound was obtained as colorless crystals (350 mg) having a melting point of 132 to 133°C. 
1H NMR (400MHz, DMSO-d 6 ) 5 1 .42 (6H, s) p 1 .61-1.75 (4H, m), 2.93-3.16 (1 OH, m), 6.78 (1H, t, J = 8.3Hz), 7.30-7.46 
(4H, m), 7.79 (1H, d, J = 8.3HZ), 7.83 (1H, S), 9.36 (2H, br). IR(KBr) vcm" 1 : 2946, 1668, 1603, 1440, 1266, 1090, 750. 
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Example 364 



5-{[2-(2<;hi ro phenyl)e^ 
5 [1516] 



yl)-1-pentanone hydrochloride 



10 



15 



20 




HCI 



^!T ,or,e ^^^ Examp,e h the tlt,e compound wi 

IR (KBr, vcm-1: 2956, 1673, 1605, 1499, V^m.rm^wSml^ = & ™ ^ ^ ^ 



Example 365 
[1518] 



7-sulfonamide hydrochloride 




1. the title compound was <*^2i!SSiS^^^^ t0 ^ ™ th ° d 88 that 0f Exa ™P |e 
« (400MHz, DMSO-dg) S 1 .62-1.76 (4H TmSwSZT fS,?S off,?/ me,tln9 P ° lnt ° f 167 10 188 ° C - ' H NMR 
6), 4.80 (2H, t, J = 8.8H21 6 89 «H ' J -7«X" 2u T,tu "j'' 2 - 94 " 305 < 8H ' m >- 3-31 (2H, t, J = 8.8Hz), 3.79 (3H, 
8 D 0HZ). 7.47(1H, b,s), 8 2 05 (1H, % ^T^Z = ' 717<1H ' * ' = ^ ^ ^ " = 
(KBf) VCm " ,: 3319 ' 2783 ' 24S3 - 1686 - ^05, 1496, 1467, 1334, 1255, 1157, 1119, 758, 586. 



45 



50 



55 
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Example 366 

N-Methyl-5-(54[2-(2-chlorophen^ 
[1520] 




SOjNHMe 



[1521 ] Using tert-butyl 5-{7^(methylamlno)sulfonyl]-2,3-dlhyd^ 

ethyl]carbamate (500 mg) obtained In Reference Example 212 according to the same method as that of Example 1 , 
the title compound was obtained as colorless crystals (430 mg) having a matting point of 182 to 183°C. 
1 H NMR (400MHz, DMSO-ds) 5 1 .62-1 .76 (4H, m), 2.45 (3H, d, J = 4.8Hz), 2.97-3.11 (8H, m), 3.31 (2H, t, J = 8.8Hz), 
4.80 (2H,t, J = 8.8Hz), 7.28-7.34 (2H, m), 7.39-7.41 (1H, m), 7.44-7.47 (2H, m), 8.05 (1H, s), 8.09 (1 H, s), 9.28 (2H, br). 
IR (KBr) vcm* 1 : 3155, 2808, 1677, 1613, 1480, 1431, 1326, 1228, 1150,766, 588. 

Example 367 

N,N-Dlmethyl-5-(5-{[2-(2-methoxyphenyl)ethyl]amlno}pentanoyl)-2,3-dlhydro-1-benzofuran-7-sulfonamlde 
hydrochloride 

[1522] 




SO^NMea 



[1523] Usingtert-butyl5-{7-[(dimethylamino)sulfon^ 

nyl)ethyi]carbamate (860 mg) obtained in Reference Example 213 according to the same method as that of Example 
1 , the title compound was obtained as colorless crystals (636 mg) having a melting point of 1 64 to 1 65°C. 
1 H NMR (400MHz, DMSO-d 6 ) 8 1.62-1.75 (4H, m), 2.70 (6H, s), 2.93-3.06 (8H, m), 3.31 (2H, t, J = 8.8Hz), 3.79 (3H, 
s), 4.79 (2H, t, J = 8.8Hz), 6.89 (1H, t, J = 7.6Hz), 6.98 (1H, d, J = 8.0Hz), 7.17 (1H, d, J = 7.6Hz), 7.23 (1H, t, J = 
8.0Hz), 8.00 (1H, s), 8.13(1H, s), 9.17 (2H, br). 

IR (KBr) vcm' 1 : 2783, 1684, 1604, 1496, 1463, 1424, 1338, 1250, 1152, 1126, 956, 766, 585. 
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Example 368 

N-Dlmethy|.5-(5-{[2-(2<hlorophenyl)^^ 
[1524] 




[1525] Using tert43utyl2-(2-chlorophenyl)ethyl(5M7-[(dimothylamlno)aulfonyn-2,3-dlhydro-1-benzofuran 
opentyl)cartoamate (500 mg) obtained in Reference Example 214 according to the same method as that of Example 
1 , the title compound was obtained as colorless crystals (417 mg) having a melting point of 1 76 to 1 77°c 
. ■ NI ^ R < 400MHz - DMSO-d 6 ) 8 1 .62-1.75 (4H, m), 2.70 (6H, s), 2.97-3.14 (8H, m). 3.32 (2H, t, J = 8.8Hz), 4 79 (2H 

tl). 33 (2H ' m) ' 740 (1 H ' dd> J = 70, 1 - 7HzX 745 (1 Hi dd - J = 70 ' 17H2) ' s: °° < 1 H - s >- s 13 (1 h s,; 

IR (KBr) vcm-1; 2776, 1684, 1601, 1461, 1424, 1334, 1265, 1151, 1121, 963, 758, 758, 584. 
Example 369 

6-(5-{[2-(2-Methoxyphenyl)ethyl]amino}pentanoyl)-8-chromansulfonamlde hydrochloride 
[1526] 




[1527] Using tert-butyl 5-[8-(aminosulfonyl)-3,4-dihydro-2H-chromen-6-yl]-5-oxopentyl[2-(2-methoxyphenyl)ethvll 
carbamate (650 mg) obtained in Reference Example 215 according to the same method as that of Example 1 the title 
compound was obtained as colorless crystals (560 mg) having a melting point of 1 84 to 1 85°C 

?H J' Mnu ; V,;^' 6 (1H ' J = 7 3H2) ' 6 97 (1H ' d " J = 8 - 0Hz >- 7 - 16 " 7 - 25 < 2H - m >' 71 9 <2H. s , 7.96 
(1H, d,J = 2.0Hz), 8.12 (1H,d,J = 2.0Hz), 9.23 (2H, br.S). 

IR (KBr) vcm-1: 3306, 3209, 2947, 1661, 1602, 1573, 1495, 1342, 1244, 1161. 1140 766 591 
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Example 370 

6-(^[2-(2<:hlorophenyl)ethyl]amlno)pentanoyl)-8-chromansu!fonamlde hydrochloride 
[1528] 




[1529] Using tert-butyl S-tS-tamlnosulfonyO-SAdfhydro-aH-ch 

bamate (650 rng) obtained In Reference Example 216 according to the same method as that of Example 1 , the title 

compound was obtained as colorless crystals (564 mg) having a melting point of 177 to 178°C. 

1 H NMR (400MHz, DMSO-d 6 ) 6 1 .63-1 .73 (4H, m), 1.95-1 .99 <2H, m), 2.86 (2H, t, J=6.2Hz), 2.96 (2H, br.s), 3.02 (2H, 

t, J = 7.0Hz), 3.09-3.16 (4H, m), 4.36 (2H, t, J = 5.1Hz), 7.19(2H, s), 7.28-7.33 (2H, m), 7.40 (1H, dd, J = 7, 2.2Hz), 

7.44 (1H, dd, J = 7, 2.2Hz), 7.96 (1H, d, J = 2.0Hz), 8.11 (1H, d, J = 2.0Hz), 9.36 (2H, s). 

IR (KBr)vcnrr 1 :3307, 3208, 1662, 1602, 1573, 1474, 1342, 1161, 1140, 1004, 907, 765, 591. 

Example 371 

5-{5-tt2-(2-Methoxyphenyl)ethyl](methy^ 
hydrochloride 

[1530] 




SO/JHMe ■ HCI 



[1531] Using 5-(5-chloropentanoyl)-N-methyl-2,3-dihydro-1-benzofuran-7-sulfonamide (664 mg) obtained in Refer- 
ence Example 203 and N-[2-(2-methoxyphenyl) ethyl]- N-methylamine (752 mg) according to the same method as that 
of Example 9, the title compound (246 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1.54-1.61 (2H, m), 1.71-1.78 (2H, m), 2.32 (3H, s), 2.46 (2H, t, J = 7.3Hz), 
2.56-2.60 (2H, m), 2.65 (3H, s), 2.76-2.80 (2H, m), 2.96 (2H, t, J = 7.0Hz), 3.33 (2H, t, J = 8.8Hz), 3.82 (3H, s), 4.82-4.85 
(1 H, br), 4.86 (2H, t, J = 8.8Hz), 6.83-6.89 (2H ( m), 7.1 2-7.1 9 (2H, m), 8.04 (1 H, d, J = 1 .6Hz), 8.22 (1 H, d, J = 1 .6Hz), 
IR (neat) vcrrr 1 : 3307, 1679, 1602, 1495, 1465, 1330, 1244, 1160,1118,756, 734,587. 
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Example 372 



[1532] 



V-*L^ Me a 

SO/JHMe " HCI 



IR (neat) vcm-1; 3307, 1S80. 1603, 1475, 1329, 1263, 1159, 1119,754.585. 
Example 373 



[1534] 



O-Kf? Me OMe 

SO a NMe 2 • HCJ 



(neat) vcm-1: 3307, 1680, 1603, 1475, 1329. 1263, 1159, 1119, 754. 585 1 ' ' " ^ 



50 



55 
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Example 374 



5-{5-[[2-(2-Chlorophenyl)ethyG(methyl)am^ 
hydrochloride 



[1537] Using 5-(5-chloropentanoyl)-N,N-dlmethyl-2,3-dlhydro-1-benzofuran-7-sulfonamlde (692 mg) obtained In 
Reference Example 204 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine (768 mg) according to the same method as 
that ot Example 9, the title compound (370 mg) was obtained as pale yellow amorphous powders. 
1 H NMR (free base; 400MHz, CDC! 3 ) 5 1.53-1.61 (2H, m), 1.70-1.78 (2H, m), 2.33 (3H, s), 2.47 (2H, t, J = 7.6Hz), 
2.59-2.63 (2H, m) ( 2.84 (6H, s), 2.87-2.96 (4H, m), 3.32 (2H, t, J = 8.8Hz), 4.82 (2H, t, J = 8.8Hz), 7.12 (1H, dt, J = 
7.6, 1 .5Hz), 7.17 (1 H, dt, J = 7.6, 1 .5Hz), 7.24 (1 H, dd, J = 7.6, 1 .5Hz), 7.32 (1 H, dd, J = 7.6, 1 .5Hz), 8.02 (1 H, d, J = 
1.5Hz), 8.18 (1H,d, J = 1.5Hz). 

IR (neat) vcnr 1 : 1681, 1603, 1464, 1423, 1342, 1262, 1154, 1119, 958, 754, 5B3. 
Example 375 

6-{5-[[2-(2-Methoxyphenyl)ethyl](methyl)amino]pentanoyl)-8-chromansulfonamide hydrochloride 



[1539] Using 6-(5-chloropentanoyl)-8-chromansulfonamide (664 mg) obtained In Reference Example 208 and 

N-[2-(2-methoxyphenyl)ethyl]-N-methylamine (752 mg) according to the same method as that of Example 9, the title 

compound was obtained as colorless crystals (447 mg) having a melting point of 121 to 122°C. 

1 H NMR (free base; 400MHz, CDCI 3 )5 1 .51 -1 .59 (2H, m), 1 .68-1 .75 (2H, m), 2.09-2.15 (2H, m), 2.30 (3H, s), 2.42-2.46 

(2H, m), 2.54-2.58 (2H, m), 2.74-2.78 (2H, m), 2.88-2.93 (4H, m), 3.82 (3H, s), 4.47 (2H, t, J = 5.3Hz), 5.17 (2H, br.s), 

6.82-6.88 (2H, m), 7.11 -7.1 9 (2H, m), 7.91 (1 H, d, J = 1 .7Hz), 8.28 (1 H, d, J = 1 .7Hz). 

IR (neat) vcnr*: 3388, 3283, 1684, 1600, 1461, 1324, 1243, 1165, 1144, 1032, 752. 



[1536] 




[1538] 




343 



EP 1 466 625 A1 

Example 376 

6-{5-[[2-(2-Chlorophenyl)e^ hydrochloride 
[1540] 




[1541] Using 6-(5-chloropentanoyl)-8-chromansulfonamlde (664 mg) obtained In Reference Example 208 and 
N-[2-(2-chlorophenyl)ethyl]-N-methylamlne (768 mg) according to the same method as that of Example 9, the title 
compound (360 mg) was obtained as pale yellow amorphous powders. 

1 H NMR (free base; 400MHz, CDCI 3 ) 5 1.51-1.59 (2H, m), 1.68-1.75 (2H, m), 2.09-2.15 (2H, m), 2.32 (3H, s) 2 46 
(2H, t, J = 7.3Hz), 2.58-2.62 (2H, m), 2.87-2.93 (6H, m), 4.48 (2H, t, J = 5.3Hz), 5.31 (2H, br.s), 7.12 (1 H, dt, J = 7.3, 
2Hz), 7.1 7 (1 H, dt, J = 7.3, 2Hz), 7.22 (1 H, dd, J = 7.3, 1 .7Hz), 7.32 (1 H, dd, J + 7.3, 1 .7 Hz), 7.90 (1 H, d, J = 1 .7Hz), 
8.27 (1H,d, J = 1.7Hz). 

IR (neat) vcm-1: 3384, 3276, 1684, 1599, 1477, 1324, 1161, 1144, 901, 757. 
Example 377 

8-(5-{[2-(2-Chlorophenyl)ethyl]amino}pentanoyl)-5,6-dihydro-4H-pyrrolo[3 f 2,1-ij]quinoim-2(1H)-one succinate 
[1542] Using 8-<5^[2-(2-chlorophenyl)ethyl]am 

hydrochloride (205 mg, 0,5 mmol) obtained in Example 39 and citric acid (96 mg, 0.5 mmol) according to the same 
method as that of Example 360, the title compound was obtained as colorless crystals (278 mg) havinq a melting point 
of 100to102°C(dec). 



elementary analysis 


as C 24 H 27 CIN 2 0 2 »C 6 H 8 0 7 


calculation value 


I C, 59.75; 


H, 5.85; 


N, 4.65. 


experimental value 


C, 59.34; 


H, 6.21; 


N, 4.39. 



Example 378 

8-(5-{[2-(2-Chlophenyl)ethyl]amide}pentanoyl)-5,6-dihydro-4H-pyrrolo[3 > 2 ) 1-ij]quinolin-2(1H)-one succinate 

[1543] Using 8-(5-{[2-(2-chlorophenyl)ethyl]amino}pentanoyl)-5,6-dihydro-4H-pyrrolof3,2,1 -ij]quinolin-2(1H)-one 
hydrochloride (205 mg, 0,5 mmol) obtained in Example 39 and succinic acid (59 mg, 0.5 mmol) according to the same 
method as that of Example 360, the title compound was obtained as colorless crystals (21 7 mq) havinq a meltinq point 
of 138 to 140°C(dec). 



elementary analysis as C 24 H 27 CIN 2 0 2 »C 4 H 6 0 4 


calculation value 
experimental value 


C, 63.57; H, 6.29; N, 5.30. 
C, 63.37; H, 6.20; N,5.10. 



Example 379 

8-(5-{[2-(2-Chlophenyl)ethyl]amlde}pentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1-ij]qulnolin-2(1H)-onemeth 
[1544] Using 8-(5-{[2-(2-chlorophenyl)ethy^ 
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hydrochloride (205 mg, 0,5 mmol) obtained in Example 39 and methanesulfonlc acid (48 mg, 0.5 mmol) according to 
the same method as that of Example 360, the title compound was obtained as colorless crystals (213 mg) having a 
melting point of 186 to 188°C (dec). 



elementary analysis as C 2 4H 27 CIN 2 0 2 , CH4p3S 


calculation value 
experimental value 


C, 59.22; H, 6.16; N, 5.52. 
C, 59.07; H, 6.25; N, 5.35. 



Example 380 

8-(5-{[2-(2-ChlDphenyl)ethyl]amino}pentanoyl)-5 1 6-dihydro-4H-pyrrolo[3,2 1 1 -ij]quinolin-2(1 H)-one L(±)-tartarate 
[1545] Using 8-(5^2-(2-chlorophenyl)ethy0amino}pentan 

hydrochloride (205 mg, 0,5 mmol) obtained in Example 39 and L(±)-tartaric acid (75 mg, 0.5 mmol) according to the 
same method as that of Example 360, the title compound was obtained as colorless crystals (225 mg) having a melting 
point of 103 to 105°C (dec). 

Example 381 

8-(5-{[2-(2<Jhlorophenyl)ethyl]amino}pentanoyl)-5,6-dihydro^H-pyrrolo[3,2 f 1-ij]quinolin-2(1H)-one oxalate 

[1546] Using 8-(5-{[2-(2-chlorophenyl)ethyl]amino}pentanoyl)-5,6-dihydro-4H-pyrrolo[3,2,1 -ij]quinolin-2(1 H)-one 
hydrochloride (205 mg, 0,5 mmol) obtained in Example 39 and oxalic acid (45 mg, 0.5 mmol) according to the same 
method as that of Example 360, the title compound was obtained as colorless crystals (221 mg) having a melting point 
of 161 to 163°C(dec). 



elementary analysis 


as C 2 4H27CIN 2 02»C2 H 2 0 4 


calculation value 


C, 62.33; H, 5.B3; 


N, 5.59. 


experimental value 


C, 62.15; H.6.00; 


N, 5.44. 



Example 382 

5-(5-{[2-(2-Chlophenyl)ethyllamlno}pentanoyl)-1,3-dlmethyl-1 ,3-dlhydro-2H-benzlmldazol-2-one p-toluenesulfonate 

[1547] Using 5-(5-{[2-(2-chlorophenyl)ethyl]amino)pentanoyl)-1 ,3-dimethyl-1 ,3-dihydro-2H-benzimldazol-2-one hy- 
drochloride (458 mg, 1 .05 mmol) obtained in Example 143 and p-toluenesulfonic acid (200 mg, 1 .05 mmol) according 
to the same method as that of Example 360, the title compound was obtained as colorless crystals (566 mg) having a 
melting point of 148 to 150°C. 

1 H NMR (200MHZ, DMSO-d 6 ) 5 1 .69 (4H, br), 2.28 (3H, s), 3.09 (8H, m), 3.38 (3H, s), 3.39 (3H, S), 7.10 (2H, d, J = 
8.0 Hz), 7.25-7.51 (7H, m), 7.73 (1 H, s), 7.81 <1H, d, J = 7.6 Hz), 8.52 (2H, br). 



elementary analysis 


as C 2 2H2eCIN 3 02»C7H 8 03S 


calculation value 


! C, 60.88; 


H, 5.99; 


N, 7.34. 


experimental value 


C, 60.95; 


H, 6.00; 


N, 7.47. 
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Example 383 

5-(5-{[2-(2-Chlorophenyl)ethyl]amlno}pentanoyl)-1-methyl-1 f 3-dlhydro-2H-benzlm 
[1548] 



oK J 



Me 



N ^ HCJ 



[1549] Using tert-butyl 2-(2^hlorophenyl)ethyl[5-(1 -methyl-2-oxo-2,3-dlhydro-1 H-benzimidazol-5-yl)-5-oxopentyl] 
carbamate (500 mg) obtained in Reference Example 218 according to the same method as that of Example 1 the title 
compound was obtained as colorless crystals (340 mg) having a melting point of 192 to 193°C 
1 H NMR (400MHz, DMSO-d 6 ) 5 1 .67-1 .73 (4H f m), 2.97 (2H f br.s), 3.04 (2H, t, J = 6.7Hz), 3.11 (4H brs) 3 31 (3H 
S), 7.18 (1H, d, J = 6.3Hz), 7.27-7.34 (2H, m), 7.39 (1H, dd, J = 7.0, 2.0Hz), 7.44 (1H, dd, J = 7.0, 2.0Hz)! 7.52 (1H 
d,J=1.7Hz) r 7.76(1H,dd,J = 8.3,1.7Hz) t 9.20(2H,br.s) t 11.19(1H,s). 1 ' 

IR (KBr) vcm-1; 3432, 2776, 1749, 1666, 1630, 1487, 1319, 1272, 808, 750. 

Example 384 

6-(5-{[2-(2-Chlorophenyl)ethyl]amino}pentanoyl)-1-methyl-l,3-dlhydro-2H-benzlmldazol-2-one 
[1550] 




[1551] Using tert-butyl 2-(2<hlorophenyl)ethyl[5-(3-me^ 

carbamate (500 mg) obtained in Reference Example 218 according to the same method as that of Example 1 the title 

compound was obtained as colorless crystals (354 mg) having a melting point of 127 to 129°C 

1 H NMR (400MHz, DMSO-d e ) 8 1 .68-1 .74 (4H, m), 2.98(2H, br.s), 3.07 (2H, t, J = 6.8Hz), 3.11 (4H, br.s) 3 33 (3H s) 

7.05 (1H, d, J = 8.3Hz), 7.27-7.34 (2H, m), 7.39 (1 H, dd, J = 7.0, 2.0Hz), 7.44 (1H, dd, J = 7.0, 2.0Hz), 7.67 (1H d J 

= 1.7Hz), 7.72(1 H, dd, J = 8.3, 1.7Hz), 9.24 <2H, br.s), 11. 32(1 H,s). 

IR (KBr) vcnr 1 : 3356, 2733, 1703, 1677, 1623, 1474, 1370, 1252, 11B1 757 691 
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Example 385 

5-(5^[2-(2<:hloro^hydroxyphenyQethyl]amlno}pentanoyl)-1-methyl-1 ,3-dihydro-2H«benzlmldazoh2-one 
hydrochloride 

[1552] 




[1553] Using tert-butyl 2-(2-chloro-4-hydroxyphenyl)ethyl[5-(1-methyl-2-oxo-2,3-dlhydro-1 H-benzimldazol-5-yl)- 

5- oxopentyl]carbamate (400 mg) obtained in Reference Example 21 9 according to the same method as that of Example 
1 , the title compound was obtained as colorless crystals (330 mg) having a melting point of 202 to 204°C. 

1 H NMR (400MHz, DMSO-d 6 ) 8 1 .66-1 .68 (4H, m), 2.95-3.06 (8H, m), 3.31 (3H, s), 6.78 (1 H ( dd, J = 8.3, 2.4Hz), 6.85 
(1H, d> J = 2.4Hz), 7.16 (1H, d, J = 8.3Hz), 7.18 (1H, d, J = 8.3Hz), 7.52 (1H, d, J = 1.5Hz), 7.76 (1H, dd, J = 8.3, 
1.5Hz), 8.96 (2H, br.s), 9.92 (1H, s), 11.16 (1H, s). 
IR (KBr)vcm- 1 :3206, 1703, 1665, 1622, 1502, 1438, 1310, 1083, 705. 

Example 386 

6- (5-{[2-(2-Chloro-4-hydroxyphenyl)eth^^ 
hydrochloride 

[1554] 




[1555] Using tert-butyl 2-(2-chloro-4-hydroxyphenyl)ethyl[5-(3-methy!-2-oxo-2 p 3-dihydro-1 H-benzimldazol-5-yl)- 
5-oxopenty Qcarbamate (250 mg) obtained in Reference Example 21 9 acco rdlng to the same method as that of Example 
1 , the title compound was obtained as colorless crystals (202 mg) having a melting point of 201 to 203°C. 
1 H NMR (400MHz. DMSO-d 6 ) 6 1 .67-1 ,68 (4H, m), 2.97-3.08 (8H, m), 3.33 (3H, s), 6.73 (1 H, dd, J = 8.3, 2.4Hz), 6.85 
(1H, d, J = 2.4Hz), 7.06 (1H, d, J = 8.1Hz), 7.16 (1H, d, J = 8.3Hz), 7.67 (1H, d, J = 1.7Hz), 7.72 (1H, dd, J = 8.1 , 
1.7Hz), 8.97 (2H, br.s), 9.92 (1H, s), 11.30 (1H, s). 

IR (KBr)vcm- 1 : 3120, 2946, 2797, 1695, 1673, 1612, 1502, 1469, 1180,691. 
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Example 387 
[1556] 



one 



10 



15 



20 



25 




mmmmm. 

IR (KBr) vcm-i: 3091 , 2951 , 2780, 1707, 1675, 1622, 150l', 1461, 1251, 1190. 
Example 388 



30 [1558] 



35 



40 




45 



50 



55 
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Example 389 

5-[[2-(2-Methoxyph©nyl)ethyl](methyDamino]-1 -(1 HTiethyl^-dioxIde-S^-dlhydro-l H,4H-[1 ,2,5]thladiazolo[4,3,2-IJ] 
quinolin-8-yi)-1-pentanone hydrochloride 

[1560] 




[1561] Using S-chloro-l-CI-methyl-S.a-dloxIde-B.e-dihydro-IH^H-CI ,2,5Jthiadiazolo[4,3,2-IJ]qulnolln-8-yl)-1-pen- 
tanone obtained in Reference Example 222 and N-[2-(2-methoxyphenyl)ethyl]-N-methylamine according to the same 
method as that of Example 9, the title compound was obtained as amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1.57-1.79 (4H, m), 2.19 (2H, quintet, J = 6.0 Hz), 2.34 (3H, s), 2.49 (2H, t, J = 
7.0 Hz), 2.60 (2H, m), 2.72-2.85 (4H, m), 2.94 (2H, t, J = 7.0 Hz), 3.31 (3H, s), 3.76 (2H, t, J = 5.4 Hz), 3.81 (3H, s), 
6.82-6.91 (2H, m) , 7.12-7.28 (3H, m) , 7. 44 (1H, s). 

Example 390 

5-{[2-(2-Chlorophenyl)ethyl]amlno}-1^^ 
8-yl)-1 -pentanone hydrochloride 

[1562] 




[1563] Using tert-butyl 2-(2-chlorophenyl)ethyl[5-(1-methyl-2,2-dioxlde-5,6-d]hydro-1H, 4H-[1 ,2,5]thiadlazolo 
[4,3,2-ij]quinolin-8-yl(-5-oxopentyi)carbamate obtained in Reference Example 223 according to the same method as 
that of Reference Example 1 , the title compound was obtained as colorless crystals having a melting point of 154 to 
155°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .53-1 .78 (4H, m), 2.1 9 (2H, quintet, J = 6.0 Hz), 2.48 (2H ( t, J = 7.4 Hz), 2.63 
(2H, m), 2.79-2.96 (6H, m), 3.31 (3H, s), 3.75 (2H, t, J = 5.4 Hz), 4.61 (1H, br), 7.15-7.34 (5H, m), 7.44 (1H, s). 
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Example 391 

5-{[2-(2-Chlorophenyl)ethyl]amlno}-1 -(2,2-dloxlde-5,6-dlhydro-1 H. 4H-[1 ^.SJthladlazoloK.S^-IJlqulnolln-B-yl)- 
1 -pentanone hydrochloride 

[1564] 




[1565J Using 5-chloro-1-(2,2-dloxide-5,6-dihydro-1 H, 4H-[1 ,2,5]thladiazolo[4 t 3,2-IJ]quinolln-8-yl)-1 -pentanone ob- 
tained In Reference Example 224 and 2-(2-chlorophenyl)ethylamine according to the same methods as those of Ref- 
erence Example 1 9 and Example 1 , the tittle compound was obtained as pale yellow crystals having a melting point 
of 125°C(dec). 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .51-1 .79 (4H, m), 2.1 9 (2H, quintet, J = 6.0 Hz) r 2.48 (2H, t, J = 7.4 Hz) r 2.63 
(2H, m), 2.78-2.99 (6H, m), 3.75 (2H, t, J = 5.4 Hz), 4.61 <1H, br), 7.15-7.34 (5H, m), 7.45 (1H,s), 11.58 (1H, S). 

Example 392 

5-[[2-(2-Chlorophenyf)ethyl](methyl)amlno]-1 -(2,2-dioxide-3,4-dlhydro-1 H-2,1 ,3-benzothladlazln-6-yl)-1 -pentanone 
hydrochloride 

[1566] 




[1567] Using 5-chloro-1-(2,2-dioxlde-3,4-dihydro-1 H-2,1 ,3-benzothiadiazin-6-yl)-1 -pentanone obtained in Refer- 
ence Example 226 and N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of Example 
9, the title compound was obtained as amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1 .55-1 .89 (4H, m), 2.53 (3H, s), 2.67-2.79 (4H, m), 2.86 (2H, m), 2.98 (2H, m), 
4.54 (2H, s), 5.69 (1 H ( br), 6.60 (1H, d, J = 8.0 Hz), 7.13-7.32 (4H, m), 7.47-7.55 (2H, m), 10.81 (1 H, s). 
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Example 393 

1 -(^-Dloxlde-S^dlhydro-I H-2,1 ( 3^enzothladla2in-6-yl>5-[[2-(2^8thoxyphenyl)ethyn(memyl)amlno]-1 -pentanone 
hydrochloride 

[1568] 



10 




[1569] Using 5-chloro-1-(2,2-dioxlde-3,4-dihydro-1 H-2,1 ,3-benzothiadiazln-6-yl)-1 -pentanone obtained In Refer- 
ence Example 226 and N-[2-(2-methoxyphenyl)ethyl]-N-methy1amtne according to the same method as that of Example 
9, the title compound was obtained as colorless amorphous powders. 
20 1h NMR (free base; 200MHz, CDCI 3 ) S 1 .55-1 .89 (4H, m), 2.60 <3H, s), 2.67-2.79 (4H, m), 2.86 (2H, m), 2.98 (2H, m), 
3.76 (3H, s), 4.45 (2H, s), 5.69 (1 H, br) t 6.54 (1 H, d, J = 8.0 Hz), 6.77-6.84 (2H, m), 7.09-7.1 8 (2H, m), 7.47-7.55 (2H, 
m), 10.81 (1H, s). 

Example 394 

25 

5-{[2-(2-Chloropheny1)ethyl]amlno)-1-(2,2-dioxlde-3,4-dlhydro-1 H-2,1 ,3-benzothladlazin-6-yl)-1 -pentanone 
hydrochloride 

[1570] 



35 




40 [1571] Using 5-chloro-1-(2,2-dioxlde-3,4-dihydro-1 H-2,1 ,3-benzoth iadiazin-6-y I)- 1 -pentanone obtained In Refer- 
ence Example 226 and 2-(2-chlorophenyl)ethylamlne according to the same method as those of Reference Example 
1 9 and Example 1 , the title compound was obtained as colorless crystals having a melting point of 1 97 to 1 99°C. 
1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .54-1 .89 (4H, m), 2.67-2.79 (4H, m), 2.86 (2H, m), 2.98 (2H, m), 4.54 (2H, s), 
4.63 (1H, br), 5.68 (1H, br), 6.61 (1 H, d, J = 8.0 Hz), 7.11-7.32 (4H, m), 7.43-7.49 (2H, m), 10.82 (1H, s). 

45 
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Example 395 
[1572] 




SSS i T?° 5 ^ lor °-!- (1 .3-dim 9 thyl-2,2-dloxide-3,4-dlhydro-1 H-2, 1 ,3-benzothladlazln-B-yl)-1 -pentanone ob- 
hat of Exalt 7lTZ P 6 ^ "? N -[ 2 -( 2 - chtoro P fle "Vl)ethyll-N-m e thy,amine according to the s'ame method * 
that of Example 9, the title compound was obtained as colorless amorphous powders 

o H u N ^ R JL^ baSe; 20 ° MHZ ' CDC ' 3> S 1 - 53 " 1 79 < 4H ' m >' 2 34 < 3H ' 2.48 (2H. t, J = 7.0 Hz), 2 61 (2H m) 2 77 
Example 396 

[1574] 




!Iin»Hi n oT 9 ^'^l"' 1 * 3 "*'™^'" 2 ' 2 "^ 0 * 1 *^^ Ob- 
that of Example 9, the title compound was obtained as colorless amorphous powdere 

H NMR (free base; 200MHz, CDCI 3 ) o 1 .55-1.80 (4H, m), 2.33 (3H, s), 2.48 (2H t J = 7 0 Hz) 2 58 f2H m> 2 76 
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Example 397 

5-{[2-(2-Ch!orophenyi)ethyl]amlno}-1 -(1 ,3-dlmethyl-2 ,2-dloxlde-3,4-dl hydro- 1 H-2,1 ,3-benzothladIazln-6-yl)- 
1-pentanone hydrochloride 

[1576] 




[1577] Using 5-chloro-1 -(1 ,3-dlmethyl-2,2-dioxlde-3,4-dlhydro-1 H-2,1 ,3-benzothiadlazln-6-yl)-1 -pentanone ob- 
tained In Reference Example 228 and 2-(2-chlorophenyl)ethylamlne according to the same method as those of Ref- 
erence Example 19 and Example 1 , the title compound was obtained as colorless crystals having a melting point of 
164 to165°C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .51 -1 .76 (4H, m), 2.48 (2H, t, J = 7.0 Hz), 2.61 (2H, m), 2.77 (3H, s), 2.87-2.97 
(4H, m), 3.39 (3H, s), 3.92 (1H, br), 4.69 (2H, s), 6.92 (1H, d, J = 8.8 Hz), 7.11-7.34 (4H, m), 7.74 (1 H, s), 7.91 (1H, d, 
J = 8.8 Hz). 

Example 398 

5-{5-[[2-(2-Chlorophenyl)ethyl](methyl)amlno]pentanoyl}-2-methyl-1H-lsolndole-1 ,3(2H)-dlone hydrochloride 
[1578] 




[1579] Using 5-(5-chloropentanoyl)-2-methyl-1H-isoindole-1 ,3(2H)-dione obtained in Reference Example 231 and 
N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .55-1.89 (4H, m), 2.34 (3H, s), 2.49 (2H, t, J = 7.0 Hz), 2.61 (2H, m), 2.86-2.97 
(2H, m), 3.05 (2H, t, J = 7.0 Hz), 3.22 (3H, s), 7.10-7.33 (4H, m), 7.94 (1H, d, J = 7.8 Hz), 8.29 (1H, d, J = 8.4 Hz), 
8.37 (1H.S). 

Example 399 

5-{5-[[2-(2-Methoxyphenyl)ethyl](methyl)amlno]pentanoyl}-2-methyl-1H-isolndole-1,3(2H)-dione hydrochloride 
[1580] 
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[1561] Using 5-(5-chloropentanoyl)-2-methyl-1H-isolndole-1 ,3(2H)-dione obtained In Reference Example 231 and 
N-[2-(2-methoxyphenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1 .56-1 .87 (4H, m), 2.33 (3H, s), 2.49 (2H, t, J = 7.0 Hz), 2.61 (2H, m), 2.71 -2.82 
(2H, m), 3.05 (2H, t, J = 6.8 Hz), 3.21 (3H, s), 3.82 (3H, s), 6.85 (2H, t, J = 8.6 Hz), 7.13 (2H, d, J = 7.4 Hz), 7.93 (1H, 
d, J = 7.8 Hz) p 8.30 (1 H, d, J = 8.4 Hz), 8.37 (1 H, s). 

Example 400 

N-(5-{5-[[2-(2-Chlorophenyl)ethyl](methyl)amlno]pentanoyl}-2 ( 3-dlhydro-1H-lnden-2-yl)acetamide hydrochloride 
[1582] 




[1583] Using N-[5-(5-chloropentanoyl)-2,3-dihydro-1H-inden-2-yl]acetamide obtained in Reference Example 232 
and N-[2-(2-chlorophenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 5 1 .53-1 .78 (4H, m), 1 .94 (3H, s), 2.34 (3H, s) p 2.48 (2H, t, J = 7.4 Hz), 2.60 (2H, 
m), 2.78-2.98 (6H. m), 3.31 (2H, dd, J = 16.4, 6.8 Hz), 4.74 (1 H, m), 5.96 (1H, d, J = 7.2 Hz), 7.09-7.34 (5H, m), 7.78 
(2H, m). 

Example 401 

N-(5-{5-[[2-(2-Methoxyphenyl)ethyl](methyl)amino]pentanoyl}-2,3-dihydro-1H-inden-2-yl)acetamide hydrochloride 
[1584] 




[1585] Using N-[5-(5-chloropentanoyl)-2,3-dihydro-1 H-inden-2-yi]acetamide obtained in Reference Example 232 
and N-[2-(2-methoxyphenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title com- 
pound was obtained as colorless amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) 6 1 .56-1 .78 (4H, m), 1 .94 (3H, s), 2.33 (3H, s), 2.48 (2H, t, J = 7.4 Hz), 2.60 (2H, 
m), 2.78-2.98 (6H, m), 3.31 (2H, dd, J = 16.4, 6.8 Hz), 3.81 (3H, s), 4.74 (1H, m), 6.04 (1H, d, J = 7.2 Hz), 6.81-6.90 
(2H, m), 7.11-7.30 (3H, m), 7.78 (2H, m). 
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Example 402 



N-[5-(5-{[2-(2-Chlorophenyl)ethyl]amlno}D^^ hydrochloride 



[1586] 




• HCI 



[1587] Using N-[5-(5-chloropentanoyl)-2,3-dlhydro-1H-lnden-2-yl]acetamlde obtained in Reference Example 232 
and 2-(2-chlorophenyl)ethylamine according to the same methods as those of Reference Example 1 9 and Example 1 , 
the title compound was obtained as colorless crystals having a melting point of 150 to 1 51 °C. 

1 H NMR (free base; 200MHz, CDCI 3 ) 8 1 .53-1 .78 (4H, m), 1 .94 (3H, s), 2.48 (2H, t> J = 7.4 Hz), 2.60 (2H, m), 2.78-2.98 
(6H, m), 3.31 (2H, dd. J = 16.4, 6.8 Hz), 4.53 (1H, br), 4.74 (1H, m), 5.96 (1H, d, J = 7.2 Hz), 7.09-7.34 (5H, m), 7.78 
<2H, m). 



5-(5-{[2-(2-Chlorophenyl)ethyl]amino}-1-hydroxypentyl)-1,3-dimethyl-1 ,3-dihydro-2H-benzlmldazol-2-one 
hydrochloride 



[1589] Using tert-butyl 2-(2-chlorophenyl)ethyl[5-(1 ,3-dimethyl-2-oxo-2,3-dihydro-1 H-benzimidazol-5«yl)-5-hydrox- 
ypentyl]carbamate (1 .25 g) obtained In Reference Example 235 according to the same method as that of Example 1 , 
the title compound was obtained as colorless crystals (340 mg) having a melting point of 253 to 255°C. 
"»H NMR (400MHz, CD 3 OD) 5 1.32-1.41 (1H, m), 1.46-1.57 (1H, m) r 1.68-1.75 (3H, m), 1.83-1.92 (1H, m), 3.01 (2H, 
t, J = 7.8Hz), 3.12-3.23 (4H, m), 3.40 (3H, s), 3.41 (3H, s), 4.21-4.24 (1 H, m), 4.91 (3H, s), 7.08-7.12 (3H, m), 7.27-7.31 
(2H, m), 7.37-7.42 (2H, m). 

IR (KBr) vcm" 1 : 3428, 2944, 1712, 1510, 1462, 747, 584. 



Example 403 



[1588] 
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Example 404 

Sydroc^ 
[1590] 



•pynolo[3,2 f 1-IJ]qulnolln-4-one 



10 



15 



20 




HCI 



Example 405 



1-(1-Acety^2,3-dlhydro-1H-indo^5-yl).5- { [ 2 -(2-chloro^-hydroxy P h & nyl)ethy I ]am.no}penta^. 
25 [1592] 



4-one hydrochloride 



30 



35 



40 




OH 



i^^ 2) ' e ? 7 (1H > d - J = 8 - 3 ^' 918 » t * Si (tfi }l ( • d ' J = e - 3Hz) - 7 81 (1H - s)i 7 82 (1H > <*• 

IR (KBr) vcm-1: 2949, 2760, 1686. 1632, 1587, 1503, 1443, 1405, 1248, 826. 



45 



50 



55 
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Example 406 

8-(5-{[2-(2-Chloro-44iydroxyphenyQeta^ 
one hydrochloride 

[1594] 




[1595J Using tert-butyl 2-(2-chloro-4-hydroxyphenyl)ethyl[5-(1 -methyl-2-oxo-1 ,2,5,6-tetrahydro-4H-imldazo[4,5,1 -ij] 
quinolin-8-yl)-5-oxopentyl)carbamate (114 rng) obtained in Reference Example 238 according to the same method as 
that of Example 1 , the title compound was obtained as colorless crystals (82 mg) having a melting point of 1 75 to 1 77°C. 
1H NMR (400MHz, DMSO-d 6 ) 8 1.68 (4H, br.s), 2.00-2.04 (2H, m), 2.98-3.07 (8H, m) p 3.34 (2H, br.s), 3.36 (3H, s), 
3.71-3.76 (2H, m), 6.73 (1H, dd, J = 8.5, 2.4Hz), 6.85 (1H, d, J = 2.4Hz), 7.16 (1H, d, J = 8.5Hz), 7.59 (2H, s), 9.00 
(2H, br.), 9.93 (1H,s). 

IR (KBr) vein* 1 : 3426, 2955, 2790, 1698, 1641, 1610, 1501, 1436, 1277, 1251. 
Example 407 

8-(5-{[2-(2-Chloro-4-hydroxyphenyl)ethy^ H)-one 
hydrochloride 

[1596] 




[1597] Using tert-butyl 2-(2-chloro-4-hydroxyphenyl)ethyl[5-oxo-5-(2-oxo-1 ,2,5,6-tetrahydro-4H-imidazo[4,5,1 -ij] 
quinolin-8-yl)pentyl]carbamate (55 mg) obtained in Reference Example 239 according to the same method as that of 
Example 1 , the title compound was obtained as colorless crystals (38 mg) having a melting point of 185 to 186°C. 
1 H NMR (400MHz, DMSO-ds) 8 1 .66 (4H, br.s), 2.00-2.03 (2H, m), 2.82 (2H, t, J = 6.0Hz), 2.97-3.02 (8H, m), 3.42 (1 H, 
br.), 3.71 (2H P t, J = 6.0Hz), 6.73 (1 H, dd, J = 8.3, 2.2Hz), 6.85 (1 H, d, J = 2.2Hz), 7.1 6 (1 H, d, J = 8.3Hz), 7.38 (1 H, 
s), 7.55 (1H, s), 8.91 (2H, br.s), 9.91 (1H, s). 

IR (KBr)vcnv 1 : 3252, 2959, 2815, 1717, 1664, 1613, 1502, 1439, 1150, 668. 
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Example 408 

9-(5-{[2-(2-Chloro-4-hydro^ 
hydrochloride 

[1598] 




[1599] Using tert-butyl 2-(2-chloro-4-hydroxyphenyl)ethyl]-5-oxo-5-(2-oxo-1 ,2,5,6-tetrahydro-4H-imldazo[4,5,1-lj] 
qulnolin-9-yl)pentyl]carbamate (64 mg) obtained in Reference Example 240 according to the same method as that of 
Example 1 , the title compound was obtained as colorless crystals (44 mg) having a melting point of 173 to 175°C 
1 H NMR (400MHz, DMSO-d 6 ) 6 1 .68 (4H, br.s), 1 .99-2.02 (2H, m), 2.82 (2H, t. J = 6.0Hz), 2.97-3.03 (8H, m) 3 71 (2H 
t, J = 6.0Hz), 4.24 (1 H r br.), 6.73 (1 H, dd, J = 8.3, 2.4Hz), 6.65 (1 H, d, J = 2.4Hz), 6.91 (1 H, d, J = 8.3Hz) 7 1 6 (1 H 
d, J = 8.0Hz), 7.53 (1H, d, J = 8.0Hz), 8.90 (2H, br.s), 10.82 (1H, s). 
IR (KBr) vcnr 1 : 3152, 2958, 1689, 1610, 1502, 1488, 1442, 1229, 1041, 692. 

Example 409 

N-(5-{5-[[2-(2-Chlorophenyl)ethylJ(methyl)amino]pentanoyl}-2 l 3-dihydro-1H-lnden-2-yl)acetamlde hydrochloride 
[1600] 




[1601] Using N-[5-(5-Chloropentanoyl)-2,3-dlhydro-1H-inden-2-yl]acetamide obtained In Reference Example 241 
and N-[2-(2-chlorophenyl)ethyl]-N-methylamineaccordingtothesame method as that of Example 9, the title compound 
was obtained as colorless amorphous powders. 

1 H NMR (free base; 200MHz, CDCI 3 ) S 1 .53-1 .80 (4H, m), 2.1 5 (3H, s), 2.34 (3H, s), 2.48 (2H, t, J = 7.4 Hz), 2 61 (2H 
m). 2.81 (3H, s), 2.85-2.98 (6H, m), 3.18 (2H, dd, J = 1 6.4, 6.8 Hz), 5.32 (1H, m), 7.08-7.38 (5H, m), 7.78 (2H, m). 

Example 41 0 

N-(5-{5-[[2-(2-Methoxyphenyl)ethyl^ hydrochloride 
[1602] 




[1603] Using N-[5-(5-chloropentanoyl)-2,3-dihydro-1H-inden-2-yl]acetamide obtained In Reference Example 241 
and N-[2-(2-Methoxyphenyl)ethyl]-N-methylamine according to the same method as that of Example 9, the title com- 
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pound was obtained as colorless amorphous powders. 

1 H NMR (free base; 200MHz, CDCJ 3 ) 8 1.55-1.80 (4H, m), 2.15 (3H, s), 2.34 (3H, s), 2.47 (2H, t, J = 7.2Hz), 2.58 (2H, 
m), 2.72-2.82 (4H, m), 2.80 (3H t s), 2.96 (2H, t, J = 7.0Hz), 3.25 (2H, dd, J = 17.0, 8.8Hz), 3.80 (3H, s), 5.25 (1H, m), 
6.80-6.88 (2H, m), 7.11-7.18 (2H, m), 7.28 (1H, m), 7.79 (2H, m). 

Example 411 

N-{5-(5-{[2-(2-Chlorophenyl)ethyllamlno}pentanoyl)-2,3-dlhydro-1H-inden-2-yl]acetamlde hydrochloride 
[1604] 




[1605] Using N-[5-(5-chloropentanoyi)-2 l 3-dihydro-1H-inden-2-yl]acetamide obtained in Reference Example 241 
and 2-(2-chlorophenyi)ethylam!ne according to the same methods as those of Reference Example 1 9 and Example 1 , 
the title compound was obtained as colorless crystals having a melting point of 137 to 138°C. 
1 H NMR (free base; 200MHz, CDCI 3 ) 5 1.53-1.79 (4H, m). 2.15 (3H, s), 2.48 (2H, t, J = 7.4 Hz), 2.61 (2H, m), 2.81 
(3H, s), 2.85-2.98 (6H, m), 3.18 (2H, dd, J = 16.4, 6.8 Hz), 4.28 (1 H, br), 5.32 (1 H, m), 7.09-7.37 (5H, m), 7.78 (2H, m). 

Example 412 

N-(5-{5-[[2-(2-Chlorophenyl)ethyl](methyl)amlno]pentanoyl}-2>dlhydro-1H-inden-2-yl)methanesuifonamlde 
hydrochloride 

[1606] 




[1607] Using N-[5-(5-chloropentanoyl)-2,3-dihydro-1H-lnden-2-yl]methanesulfonamide obtained in Reference Ex- 
ample 242 and N-[2-(2-chlorophenyl)ethyl]-N-methylamlne according to the same method as that of Example 9, the 
title compound was obtained as colorless amorphous powders. 

1 H NMR (free base; 200MHz, CDCI3) 8 1.55-1.77 (4H, m), 2.34 (3H, s), 2.48 (2H, t, J = 7.6 Hz), 2.61 (2H, m), 2.71 
(3H, s), 2.89 (3H, s), 2.91-3.10 (6H, m), 3.35 (2H, dd, J = 16.8, 8.4 Hz), 4.90 (1H, quint, J = 7.0 Hz ), 7.09-7.32 (5H, 
m), 7.78 (2H, m). 



359 



EP 1 466 625 A1 

Example 413 

nyarocniona© 
[1608] 




Me OMe 

HCI 



ES?m? '"2 HHH? ^'^P^^y'^^-^^^IH-inden^-yOmethanesulfonamlde obtained In Reference Ex- 
m^iZ r, N - [2 -^ eth ° x yP he,i y , ) eth y'l-N-niethylamine according to the same method as that of Example 9, the 
title compound was obtained as colorless amorphous powders 

^uT^I™* 8 * 20 ° MH2, CDC ' 3> 5 154 " 179 <*H. m), 2.33 (3H, S), 2.48 (2H, t, J = 7.0 Hz), 2.58 (2H m) 2 71 
Example 414 

N-[5-(5-{[2-(2-Chlorophenyl)ethyl]amino}pentanoyl)-2,3-dihydro-1H-inden-2-y0methanesulfonamide hydrochloride 
[1610] 




^^^^'"S ^:^- ( f: ch,or °P entanc> y , )- 2 ' 3 - dih y d «>- 1H -i"der,-2-yl]mathanasulfon a rnide obtained in Reference Ex- 
£212? T * 2 - chloro P h « n y) eth y |amine according to the same methods as those of Reference Example 1 9 and 
Example 1 , the title compound was obtained as colorless amorphous powders 

;H NMR (free base; 200MHz, CDCI 3 ) S 1 .55-1.77 (4H, m), 2.47 (2H, t, J = 7.4 Hz), 2 61 (2H m) 2 71 <3H s> 2 8<5 

m) '7 8 76% 9 h; m,° (6H> 3 <2H ' ' = 16 ' 4 ' 8 0 HZ) ' 4 06 (1H ' "* 4 90 ^X^S^jSRSw, 
[1612] Preparation Example 1 



(1) Compound of Example 20: 1 g 

(2) Lactose: 197 g 

(3) Com starch: 50 g 

(4) Magnesium stearate: 2 g 



nVZhnl {2 l ° 0m StarCh (2 ° 9) W9re kneaded ' and the mjxture t0 9 ether w * h a of corn starch 

canSrZ I?JL T granulated, and corn starch (15 g) and the (4) were added thereto. The mixture was 

SSS S ST achlne t0 gjve 2000 tab,ets havlng a * *™ " 
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Preparation Example 2 
[1614] 

5 (1) Compound of Example 20: 2 g 

(2) Lactose: 197 g 

(3) Com starch: 50 g 

(4) Magnesium stearate: 2 g 

io [1615] According to the same method as that of Preparation Example 1 , 2000 tablets having a diameter of 3mm 
containing 1 .0 mg of the compound of Example 20 per tablet were prepared. 
[1 61 6] Preparation Example 3 

(1) Compound of Example 20: 5.0 mg 
is (2) Lactose: 60.0 mg 

(3) Com starch: 35.0 mg 

(4) Gelatin: 3.0 mg 

(5) Magnesium stearate: 2.0 mg 

20 [1617] A mixture of the (1 ), (2) and (3) was granulated by passing through a 1 mm mesh sieve using 0.03ml of a 1 0% 
aqueous gelatin solution (3.0 mg in terms of gelatin), and the granule was dried at 40° C, and then passed through a 
sieve again. The resulting granule was mixed with the (5), and compressed. The resulting central tablet was coated 
with a sugar coating composed of a suspension containing sucrose, titanium dioxide, talc and gum arable in water. 
The coated tablet was given luster with beewax to give a coated tablet. 

25 

Experimental Example 1 

a) Measurement of acetylcholinesterase Inhibitory activity 

30 [1616] Acetylcholinesterase inhibitory activity of Example compounds was measured using human erythrocyte-de- 
rived acetylcholinesterase by an acetylthiocholine method (Ellman method). 

[1619] Human erythrocyte-drived acetylcholinesterase (Sigma) was dissolved in distilled water to the concentration 
of 0.2 lU/mL to obtain an enzyme specimen. 20 u.L of a drug solution, 30 u.L of 80mM Trls-HCL (pH 7.4), 50 jxL of an 
enzyme specimen and 50 \iL of 5mM 5,5-dlthio-bis (2 -nltro benzoic acld)(Slgma) were dispensed on a 96-well micro- 
35 plate, and this was shaken for 1 0 seconds. 50 ui. of 4mM acetylthiocholine Iodide (Sigma) was added, this was shaken 
again and, Immediately after, Increase In absorbance at 414nM was measured at 30 second Intervals for 1 0 minutes. 
Enzyme activity was measured by the following equation: 

40 R = 5.74 X 10" 7 X A A 

(wherein R represents enzyme activity (mot), and A A represents increase in absorbance at 414nM) 
[1620] Regarding each compound, the experiment was repeated at least three times to obtain 50% Inhibition con- 
centration (IC 50 ). According to the similar method to the above-mentioned, acetylcholinesterase Inhibitory activity of 
45 distigmlne which is a known acetylcholinesterase inhibitor was measured. 

b) Measurement of a 1A receptor binding inhibitory activity 

[1621] The following gene manipulation method was carried out according to the method described in a textbook 
so (Minlatis et al. p Molecular Cloning, Cold Spring Harbor Laboratory, 1 989) orthe method described in protocol attached 
to a reagent. 

(I) Preparation of expression plasmld for human adrenaline a 1A receptor 

55 [1622] An adrenaline a 1A receptor gene was cloned from a human liver cDNA by a PCR method. A PCR reaction 
was performed with Gene Amp PCR System 9700 (Applied Blosystems) using 200 ng of a human liver cDNA library 
(TAKARA SHUZO Co., Ltd.) as a template and using TaKaRa Pyrobest DNA Polymerase (TAKARA SHUZO CO., Ltd) 
and adding each 50 pmol of a primer set 5^CCGAATTCGGCTGGGACCATGGTGTTTCTC-3' [SEQ ID No.: 1] and 
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SSm^lKSS iSTC? ^ d ' 9eSted W ' th r8SWCtl0n enZVmeS 550 Rl SHUZC Co S ) and 

ce.l of Esherichia coM J M 1 09 was transformed to obtain fpl^SRTCf ' 
memZet^ PlaSm,d 9XPr688, ° n ° f hUm8n * M ™ -* — P*r Into CHO-K1 ce„ and preparation of 

L EDTA(lnvitrogen), cells were washed with D-PBS(-) (\L^)o^2nZ^^ W^' 0 2 * 

ssasassasssssa:"-" — ™- 

(iii) Assessment of Example compound 

-^Lln^sTni^S M f nl) d " Ut9d Wlth 3 bUffer for preparin 9 a ™mbrane, the compound and Phi 



Fable 1] 



Compound 


AchE: IC M (u.M) 


«ia: ,c 50 (HM) 


Example 20 


0.179 


0.165 j 
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[Table 1] (continued) 



Compound 


AchE: ICso (uM) 


«1 A : ICso fciM) 


Example 84 


0.169 


0.236 


Distigmtne 


0.723 




urapidil 




0.357 



[1629] From the aforementioned results, It turns out that the present Compound (I) has an excellent acetylcholineste- 
rase inhibitory action and, at the same time, excellent cu, A receptor binding inhibitory activity. 

10 

Experimental Example 2 



a) Effect on maximum urine flow rate, bladder internal pressure and voiding efficiency in guinea pigs loaded with 
phenylephrine (Pressure Flow Study) 

[1630] Hartley maie guinea pigs (Sic) weighing 300 to 350 g was anesthetized with urethane (1 .2 g/kg, i.p.), and a 
median was incised to expose bladder. Two polyethylene tubes were inserted Into bladder, and one of them was used 
for injecting a physiological saline and the other was used for measuring a bladder internal pressure. A cannulae was 
Inserted Into a left femoral vein, and phenylephrine was continuously administered Intravenously at 3 jig/animal/mln 
until the completion of experiment. A physiological saline was injected into bladder at a rate of 0.3 mL/min, and injection 
was stopped when urination was confirmed. The urinated urine weight was measured with an electron balance (HX- 
400, A & D) at real time. Analogue data of bladder Internal pressure and urine weight were Inputted into an AD transducer 
(MP-100, BIOPAC Systems) , and digital signals were analyzed with exclusive analyzing software (Acq Knowledge 3.5.3, 
BIOPAC Systems). The sampling rate of data was 10 Hz, and data of urination amount and urine flow rate were sub- 
jected to a lowcut filter at 0.5 Hz in order to remove noises. The value of urine weight was differentiated to calculate 
urine flow rate (Q), and maximum urine flow rate (Qmax) at urination and bladder internal pressure (Pves (Qmax)) at 
maximum urine flow were calculated. The urination weight 1 g was converted into 1 mL to calculate the urination 
amount, and divided by bladder volume to obtain voiding efficiency (Voiding Efficiency). Example compound was dis- 
solved in DMSO, and the solution was Intravenously administered at 0.5 mL/kg. 1 0 minutes after administration of test 
compound, urinary reflection was recorded again, and change in urine flow rate (AQmax), and change in bladder 
internal pressure (A Pves (Qmax)) and voiding efficiency were assessed. The change in urine flow rate (AQmax) and 
change in bladder Internal pressure (APves (Qmax)) were an amount of change (A value) obtained by subtracting each 
value before administration of test compound from each value after administration, and voiding efficiency was assessed 
by a relative value (%of pre-value) of after administration of test compound relative to before administration. Tamsulosin 
which is is a known a-j receptor antagonist was measured similarly. A significance diffenence was tested by a Dunnett 
test by comparing with each value of a vehicle (DM SO)- administered group. 



b) Effect on blood pressure 

[1631 ] Hartley male guinea pigs (Sic) weighing 300 to 350 g was anesthetized with urethane (1 .2 g/kg), and retained, 
a cervical region was incised to expose a left common carotid artery. A polyethylene tube filled with physiological saline 
containing heparin (10 U.l./ml) was inserted into an artery, and blood pressure was measured with a pressure trans- 
ducer. A cannulae for administering test compound was inserted into a vein at an end of left hind leg, and a test 
compound dissolved in distilled water was administered therethrough at 0.5 mLVkg. The blood pressure was recorded 
at 20 Hz using an analogue data Inputting apparatus (MP-1 00, BIOPAC Systems), and analyzed by analyzing software 
(AcqKnowledge 3.5.3, BIOPAC Systems). Example compound and tamsulosin were studied for a dose at which effects 
were recognized In the aforementioned test a (Pressure Flow Study), and an average blood pressure just before ad- 
ministration of test compound and an average blood pressure 15 minutes after administration were measured. Data 
were statistically treated by Paired t-test. 

[1632] The results by Pressure Flow Study for the present invention compound and tamsulosin, and effects on blood 
pressure were summarized in the following Table. 



55 
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[Table 2] 



Effects of present invention compound and tamsulosin on change in maximum urine flow rate (AQmax), change in 
bladder internal pressure (APves(Qmax)) and voiding efficiency 





Dose 


AQmax 


APves (Qmax) 


voiding efficiency 


n 


Compound 


(mg/kg,i.v.) 


(mUs) 


(cmH 2 0) 


(%) 


Vehicle 




-0.029 ± 0.017 


2.27 ± 1.88 


82.3 ± 4.0 


9 


tamsulosin 


0.01 


0.036 ± 0.014* 


-3.56 ± 1.09* 


118.5± 13.4** 


8 


Example 20 


0.1 


0.060 ±0.016** 


-1 .73 ± 1.54 


150.1 ±20. r* 


8 



PS0.05, 
**: P* 0.01 



[Table 3] 



Effects of present invention compound and tamsulosin on blood pressure 




Dose 


Blood pressure 


(mmHg) 


n 


Compound 


(mg/kg, i.v.) 


Before administration 


After administration 




tamsulosin 


0.01 


54.5 ±2.5 


32.9 ±3.0** 


6 


Example 20 


0.1 


53.5 ±3.6 


54.6 ± 2.8 


6 



: P<; 0.01 



[1633] From the aforementioned results, it turns out that the a, receptor antagonist tamsulosin (0.01 mg/kg r i.v.) 
significantly reduces bladder internal pressure, and significantly increases maximum urine flow rate and voiding effi- 
ciency, but significantly reduces blood pressure by about 40% at the same dose. On the other hand, It turns out that 
the present invention compound (0.1 mg/kg, i.v.) significantly increases urine flow rate and voiding efficiency and, at 
the same time, does not influence on blood pressure at the same dose without significantly reducing bladder internal 
pressure. From results of the aforementioned Experimental Examples 1 and 2, it is obvious that the present invention 
compound having both of an acetylcholinesterase inhibitory action and an ot, antagonistic action has excellent effect 
of preventing or treating voiding disturbance, in particular, voiding difficulty. 

[1634] In addition, by the in vivo assessment method by Pressure Flow Study using guinea pigs loaded with phe- 
nylephrine shown in the aforementioned Experimental Example 1a, effects of the present invention compound and 
tamsulosin on maximum urine flow rate and bladder internal pressure could be properly assessed at the same time. 
From this, it is obvious that the present method is useful as a method for assessing a therapeutic agent for voiding 
disturbance accompanied with benign prostatic hyperplasia. 

Industrial Apllcablllty 

[1635] Since the compound having both an acetylcholinesterase inhibitory action and an a n antagonistic action used 
in the present invention exhibits excellent effect of improving urinary function of bladder (effect of improving urine flow 
rate and voiding efficiency) and, at the same time, does not influence on urinary pressure and a blood pressure, it is 
useful as a preventive or therapeutic agent for voiding disturbance. 

[1 636] In addition, the present screening method in which Pressure Flow Study is applied to an animal model loaded 
with an a agonist (phenylephrine) is useful as an excel lent screening method for a com pound having effect of preventing 
or treating voiding disturbance accompanied with benign prostatic hyperplasia or a salt thereof. 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Agents for Preventing and/or Treating Dysuria 

<130> 3004WO0P 

<150> JP 2001-402064 

<151> 2001-12-28 

<150> JP 2002-72027 

<151> 2002-03-15 

<160> 2 

<210> 1 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<400> 1 

ccgaattcgg ctgggaccat ggtgtttctc 30 
<210> 2 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

ctgtcgacct ttcctgtcct agacttcctc 30 
Claims 

1. A preventive or therapeutic agent for voiding disturbance, which comprises a compound having both of an acetyl- 
cholinesterase Inhibitory action and an al antagonistic action. 

2. The agent according to claim 1 , which comprises a compound having both of an acetylcholinesterase inhibitory 
action and an a1 antagonistic action represented by the formula: 
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wherein Ar represents an optionally condensed 5- or 6-membered aromatic ring group and said aromatic ring 
group may have a substituent, L represents a spacer having a main chain of 1 to 10 of atoms which may have a 
substituent, or may form a ring with Ar, and Y represents an amino group which may have a substituent or a 
nitrogen-containing heterocyclic group which may have a substituent, or a salt thereof or a prodrug thereof. 

3. The agent according to claim 2, wherein L is a O,. 10 alkylene group which may have a substituent. 

4. The agent according to claim 1 , which is a preventive or therapeutic agent for voiding disturbance accompanied 
with benign prostatic hyperplasia. 

5. The agent according to claim 1 , wherein an IC 50 value of each of an acetylcholinesterase inhibitory action and an 
cri antagonistic action of the compound is a ratio of about 1 :1 00 to about 1 00:1 . 

6. The agent according to claim 1 , wherein an IC S0 value of each of an acetylcholinesterase inhibitory action and an 
a1 antagonistic action of the compound is a ratio of about 1 :1 to about 30:1 . 

7. The agent according to claim 1 , which does not exhibit reduction of blood pressure at a dose exhibiting an effect 
of improving urine flow rate. 

6. The agent according to claim 7, wherein a reduction of blood pressure after administration Is within about 1 0% 
relative to that before administration at a dose In which a urine flow rate after administration Is Improved by about 
20% or more relative to that before administration. 

9. The agent according to claim 1 ( which does not exhibit reduction of blood pressure at a dose exhibiting an effect 
of improving voiding efficiency. 

10. The agent according to claim 9, wherein reduction of blood pressure after administration Is within about 10% 
relative to that before administration at a dose that a voiding efficiency after administration is improved by about 
1 0% or more relative to that before administration. 

1 1 . The agent according to claim 1 , wherein orthostatic hypotension is not accompanied. 

12. A method for preventing or treating voiding disturbance, which comprises administering an effective amount of a 
compound having both of an acetylcholinesterase Inhibitory action and an ct1 antagonistic action to a mammal. 

13. Use of a compound having both of an acetylcholinesterase inhibitory action and an a1 antagonistic action for 
preparing a preventive or therapeutic agent for voiding disturbance. 

14. A compound represented by the formula: 



Ar, — C — — N — — X — Ar 2 



(la) 



wherein Ar, represents a di- to tetra-cyciic condensed benzene ring group which may have a substituent, L, rep- 
resents a C 4 . 6 alkylene group which may have a substituent, represents a C 2 . 4 alkylene group which may have 
a substituent, R represents a hydrogen atom or a hydrocarbon group which may have a substituent, X represents 
a bond, an oxygen atom or NR 1a (wherein R 1a represents a hydrogen atom, a hydrocarbon group which may have 
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a substituent, an acyl group or a heterocyclic group which may have a substttuent), and Ar 2 represents an aromatic 
ring group which may have a substituent, or Ar 2 and R, orA^andL^may llnktogethertoformaring, orasaitthereof. 

15. The compound according to claim 14, wherein Ar, is a group represented by the formula: 



10 



15 



20 




wherein A ring represents a benzene ring which may have a substituent, B ring represents a homocyclic ring or a 
heterocyclic ring which may have a substituent, one of C ring and D ring represents a heterocyclic ring which may 
25 have a subtituent, the other represents a 5- to 9-membered ring which may have a substituent, and at least one 

ring of E ring, F ring and G ring represents a heterocyclic ring which may have a substituent and the other rings 
represent a 5- to 9- membered ring which may have a substituent. 

16. The compound according to claim 14, wherein An, is a group represented by the formula: 

30 
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40 
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wherein A ring represents a benzene ring which may have a substituent, Ba ring represents a homocyclic ring or 
a heterocyclic ring which may have a substituent, C" ring and D" ring represent a nitrogen-containing heterocyclic 
ring which may have a substituent respectively, R^and Ri' represent a hydrogen atom, a hydrocarbon group which 
may have a substituent, an acyl group or a heterocyclic group which may have a substituent respectively. 

17. The compound according to claim 1 6, wherein A ring represents a benzene ring which may have 1 or 2 substituent 
(s) selected from aminosulfonyl, mono- or di-C^ alkylaminosulfonyl, carbamoyl and mono- or di-C, 6 alkylcar- 
bamoyl, Ba ring. C" ring and D" ring may have 1 or 2 substituent(s) selected from alkyl, alkyl-carbon- 
ylamino and alkylsulfonylamino, respectively, and FF and Ri' represent (1) a hydrogen atom (2) a alkyl 
group or a C 7 . 16 aralkyl group, each of which may have 1 or 2 sustltuent(s) selected from hydroxy and C, K alkox- 
ycaibonyl or (3) formula -(C=0)-R2, -(C-0)-NR*R» or -S0 2 R* [wherein R 2 ' and R» represent hydrogen atom 
optionally halogenated C, . 6 alkyl or C 6 . 10 aryl, respectively]. 9 ' 

18. The compound according to claim 14, wherein R is a hydrogen atom or a C,^ alkyl group. 

19. The compound according to daim 14, wherein L, Is a C^ 5 alkylene group, and L. is a C 2 . 3 alkylene group which 
may have phenyl, hydroxy or oxo. 

20. The compound according to claim 1 4, wherein Ar 2 is a C 6 . 1 0 aryl group or a 5- or 6-membered aromatic heterocyclic 
group (optionally condensed with a benzene ring) containing 1 to 4 hetero atcmfs) selected from a nitrogen atom 
an oxygen atom and a sulfur atom, each of which may have 1 to 3 substituent(s) selected from halogen nitre' 
hydroxy, optionally halogenated C ve alkyl, optionally halogenated alkoxy and aminosulfonyl. 

21 . The compound according to claim 14, wherein the ring formed by linking Ar 2 and R together is a ring represented 
by the formula: 




< .1 H 



wherein p and q represent an integer of 1 to 3, respectively, and H ring represents a benzene ring which may have 
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1 to 3 substiiuent(s) selected from halogen, hydroxy, optionally halogenated C t ^ alkyi and optionally halogenated 
alkoxy, and the ring formed by linking Ar 2 and L 2 together Is a ring represented by the formula: 



10 



20 



30 



-CO 



wherein r represents an Integer of 0 to 2, s represents an Integer of 1 to 3 and r+s Is an Integer of 2 to 5, and H 
ring represents a benzene ring which may have 1 to 3 substltuents(s) selected from halogen, hydroxy, optionally 
halogenated C,^ alkyl and optionally halogenated alkoxy. 

19 22. A compound represented by the formula: 



Ar 3 — C— Lj- 




N — Lj — X— Ar a (lb) 



wherein Ar 3 represents a benzimidazole ring group, a quinazoline ring group, a 1 ,4-benzoxazine ring group or a 
tricyclic to tetracyclic condensed benzene ring group, each of which may have a substituent, L3 represents a C 2 ^ 
25 alkylene group which may have a substituent, l_2 represents a alkylene group which may have a substituent, 

X represents a bond, an oxygen atom or NR 1a (wherein R 1a represents a hydrogen atom, a hydrocarbon group 
which may have a substituent, an acyl group or a heterocyclic group which may have a substituent), and Ar 2 
represents an aromatic ring group which may have a substituent, or Ar 2 and Lg may link together to form a ring, 
or a salt thereof. 



23. The compound according to claim 22, wherein Ar 3 is a group represented by the formula: 



35 




40 

wherein A ring represents a benzene ring which may have a substituent, and C ring and D' ring represent a 
nitrogen-containing heterocyclic ring which may have a substituent in addition to an oxo group, respectively. 

24. The compound according to claim 22, wherein L3 is an ethylene group, is a C 2 . 3 alkylene group which may have 
45 phenyl, hydroxy or oxo, and X Is a bond or an oxygen atom. 

25. The compound according to claim 22, wherein Ar 2 is a Cq_ w aryl group or a 5- or 6-membered aromatic heterocyclic 
group (optionally condensed with a benzene ring) containing 1 to 4 hetero atom(s) selected from a nitrogen atom, 
an oxygen atom and a sulfur atom, each of which may have 1 to 3 substituent(s) selected from halogen, nitro, 

so hydroxy, optionally halogenated C^e alkyl, optionally halogenated C^ 6 alkoxy and aminosulfonyl, and the ring 

formed by linking Ar 2 and L 2 together is a ring represented by the formula: 



55 
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wherein r represents an Integer of 0 to 2, s represents an Integer of 1 to 3 and r+s Is an Integer of 2 to 5 and H 
ring represents a benzene ring which may have 1 to 3 substltuents(s) selected from halogen, hydroxy optionally 
halogenated C,. 6 alkyl and optionally halogenated alkoxy. 

26. A compound represented by the formula: 




wherein Ar 4 represents a benzene ring group having 1 or 2 substltuent(s) selected from aminosulfonyl, mono- or 
dl-0,.6 alkylamlnosulfonyl, alkyl-carbonylamlno and alkylsulfonylamino, and optionally further having 1 
to 4 substltuent(s), L n represents a alkylene group which may have asubstltuent, u represents a C ? . alkylene 
group which may have a substltuent, R represents a hydrogen atom or a hydrocarbon group which may have a 
substituent, X represents a bond, an oxygen atom or NR 1 » (wherein R'» represents a hydrogen atom, a hydrocar- 
bon group which may have a substituent, an acyl group or a heterocyclic group which may have a substltuent) 
and Ar 2 represents an aromatic ring group which may have a substltuent, or Ar 2 and R, or Ar* and U mav link 
together to form a ring, or a salt thereof. ^ ' 

27. The compound according to claim 26, wherein Ar 4 Is a benzene ring group having 1 or 2 substituent(s) selected 
from aminosulfonyl, mono- or di-C^ alkylaminosulfonyl, alkyl-carbonylamino and C« alkylsulfonylamino 
and optionally further having 1 or2 alkoxy (s) , L, UaC„ alkylene group, lea ^ alkylene group optionally 
having hydroxy or oxo, R Is a hydrogen atom or a c M alkyl group, X Is a bond, and Ar 2 is a c. 10 aryl group or a 
5- or 6-membered aromatic heterocyclic group (optionally condensed with a benzene ring) containing 1 to 4 hetero 
atom(s) selected from a nitrogen atom, an oxygen atom and asulfuratom, each of which may have 1 to 3 substltuent 
(s) selected from halogen, nitro, hydroxy, optionally halogenated alkyl, optionally halogenated C, R alkoxy and 
aminosulfonyl. " 

28. A compound represented by the formula: 




wherein Ri and Ri represent a hydrogen atom, a hydrocarbon group which may have a substituent. an acyl group 
or a heterocyclic group which may have a substltuent, n represents an Integer of 1 or 2, u represents aC, 
alkylene group which may have a substituent, L, represents a alkylene group which may have a substituent 
repr6aenta a hydrogen atom or a hydrocarbon group which may have a substituent, X represents a bond an 
oxygen atom or NR 1a (wherein R<« represents a hydrogen atom, a hydrocarbon group which may have a substit- 
uent, an acyl group or a heterocyclic group which may have a substituent), and Ar 2 represents an aromatic ring 
group which may have a substltuent, or Ar 2 and R, or Ar 2 and Lg may link together to form a ring, or a salt thereof 

29. The compound according to claim 28, wherein Ri and Ri' are a hydrogen atom or an optionally halogenated C, fi 
alkyl group, respectiveV, L 4 Is a alkylene group, L, is a C 2 . 3 alkylene group which may have hydroxy or oxo 
"ydrogen atom or a C,^ alkyl group, X is a bond, and Ar 2 is a C 6 . 10 aryl group or a 5- or 6-membered 
aromatic heterocyclic ring group (optionally condensed with a benzene ring) containing 1 to 4 hetero atom(s) 
selected from a nitrogen atom, an oxygen atom and a sulfur atom, each of which may have 1 to 3 substltuent(s) 
selected from halogen, nitro, hydroxy, optionally halogenated C,^ alkyl, optionally halogenated c, 6 alkoxy and 
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aminosutfonyl. 

30. 8-(5fl2-(2-chloropheny0ethyl]aml^ 
of, 

5-[5-[[2-(2-chlorophenyl)ethyl](methyI)amino]pentanoyl]-1 ,3-di methyl- 1 ,3-dlhydro-2H-benzimldazol-2-one or a 
salt thereof, 

1 ,3<Iimethyl-5-[5^{2-[2-(trffluo^ 
salt thereof, 

8^K[2-(2-methoxyphenyl)ethyl](methy^ or 
a salt thereof, 

8-{54[2-(2-methoxyphenyl)ethyl](methyl)amlno]pentanoyl}-1 -methyl-5 f 6-dlhydro-4H-lmlda2o[4,5,1-IJJqulnolIn-2 
(1 H)-one or a salt thereof, 
1,3<limethyl-5-[5K{2-[2-(trffluoro^ 
salt thereof, 

8-(5^[2-(2-chlorophenyl)ethylJamin^ orasalt there- 

of, or 

5-(5-{[2-(2-chlorophenyl)ethyl]amlno}pentanoyl)-1 ,3-dimethyM ,3-dihydro-2H-benzimldazol-2-one or a salt there- 
of. 

31 . A prodrug of the compound according to any one of claims 14, 22, 26 and 28 or a salt thereof. 

32. A process for preparing the compound according to ctaim 14, which comprises reacting a compound represented 
by the formula: 

9 

Ar-C-L-Z, 

wherein Z 1 represents a leaving group, and the other respective symbols are as defined in claim 14, or a salt 
thereof with a compound represented by the formula: 




wherein respective symbols are as defined in claim 14, or a salt thereof. 
33. A process for preparing the compound represented by the formula: 

Ar-C-ti-Z, 

wherein Z 1 represents a leaving group, and the other respective symbols are as defined In claim 14, or a salt 
thereof, which comprises reacting a compound represented by the formula: 

Ar r H 

wherein Ar, Is as defined In claim 1 4, or a salt thereof with a compound represented by the formula: 
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wherein Zg represents a leaving group, Z 1 Is as defined above, and L 1 Is as defined In claim 14, or a salt thereof. 

34. The process according to claim 33, wherein zincchlorlde is used as a catalyst and nitroalkane Is used as a solvent. 

35. A medicine comprising the compound according to any one of claims 14, 22, 26 and 28 or a salt thereof or a 
prodrug thereof. 

36. The medicine according to claim 35, which is a preventive or therapeutic agent for voiding disturbance. 

37. The medicine according to claim 35, which Is a preventive ortherapeutlc agent for voiding disturbance accompanied 
with benign prostatic hyperplasia. 

38. The medicine according to claim 37, which is a preventive or therapeutic agent for voiding disturbance due to 
detrusor underactivity. 

39. A method for preventing ortreating voiding disturbance, which comprises administering an effective amount of the 
compound according to any one of claims 14, 22, 26 and 28 or a salt thereof or a prodrug thereof to a mammal. 

40. Use of the compound according to any one of claims 14, 22, 26 and 28 or a salt thereof or a prodrug thereof for 
preparing a preventive or therapeutic agent for voiding disturbance. 

41 . A method for screening a compound having a voiding disturbance preventing ortreating effect by Pressure Flow 
Study, which comprises using an animal model loaded with an a agonist. 

42. The screening method according to claim 41 , wherein the a agonist is phenylephrine. 

43. A compound having a voiding disturbance preventing ortreating effect obtained by the screening method according 
to claim 41 , or a salt thereof. 
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